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(57) Abstract: The acyclic hydrazides of the invention are antagonists and/or invCTse agonists of the Cannabinoid- 1 (CBl) le- 
cep>lur and are useful in the liealment, prev^tion and suf^Tression of diseases mediated by the CB 1 nxeplor. The compounds of 
the present invention are useful as centrally acting drugs in the treatment of psychosis, memory deficits, cognitive disorders, mi- 
graine, neuropathy, neoro-inflaTiimalOTy disorders including mnltiple sclerosis and (lUillain-Harre syndrome and the inflammatory 
sequelae of viral encephalitis, cerebral vascular accidents, and head trauma, anxiety disorders, stress, epilepsy. Parkinson's disease, 
movement disorders, and schizophrenia. The compounds are also useful for the treatment of substance abuse disorders (including 
smoldng cessation), the treatment of obesity or eating disorders, as well as die treatment of asthma, constipation, chronic intestinal 
pseudo-obstruction, and cirriiosis of the livet 
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TITLE OF THE INVENTION 

ACYCLIC HYDRAZEDES AS CANNABINOID RECEPTOR MODULATORS 

BACKGROUND OF THE INVENTION 

Marijuana {Ccamabis sativa L) and its derivatives have been used for centuries for medicinal 
and recreational purposes. A inajor active ingredient mmatyuanaan^ 

A9-tetrahydrocannabinol (A9-THC). Detailed research has revealed that the biological action of A9-THC 
and other members of the caimabinoid family occurs through two G-protem coupled receptors tamed 
CBl and CB2. The CBl receptor is primarily found in the central and peripheral nervous systems and to 
a lesser extent in several prapheral organs. The CB2 receptor is found primarily in lyn:q)hoid tissues and 
cells. Three endogenous ligands for the cannabinoid receptors derived from arachidonic acid have been 
identified (anandamide, Z-arachidonoyl glycerol, and 2-arachidonyl glycerol ether). Each is an agonist 
with activities similar to A9-THC, including sedation, hypothermia, intestmal immobility, 
antinociceptiott, analgesia, catalepsy, anti-emesis, and appetite stimulation. 

There are at least two CBl modulators characterized as mverse agonists or antagonists, N-(l- 
piperidinyl>5"(4-cMorophenyl)4-(2,4-dichlorophenyl)-4-methylpyTazole-3<a^^ 
and3-(4-chlorophenyl-N'-(4-cMorophenyl)sdfonyl-N-inethyl'4-phenylA5-^ 
carboxamide (SLV-319X in cHnical trials for treatment of eating disorders and/or smoking cessation at 
this time. There still remains a need for potent low molecular weight CB 1 modulators that have 
pharmacokinetic and pharmacodynamic properties suitable for use as human pharmaceuticals. 

US Patents 5,624,941. 6,028.084, and 6,509,367. PCI Publications W098/31227. W098/41519. 
W098/43636 and W098/43635, and EP-658546 disclose substituted pyrazoles having activity agamst 
the carmabuund receptors. 

Other cannabinoid receptor modulating compounds are disclosed in US Patents 4,973,587, 
5,013,837, 5,081,122, 5,112,820, 5,292,736, 5,532,237, 6,355,631, 6,479,479 and PCT publications 
WO 97/29079, 98/37061, 99/02499, 00/10967, 00/10968, 01/58869, 0y64632, 01/64633, 01/64634, 
01/70700, 02/076949, 03/026647, 03/026648, 03/027069, 03/027076. 03/027114. and 03/077847. 

The compounds of the present invention are modulators of the Cannabmoid-1 (CB 1) receptor 
and are useful m the treatment, prevention and suppression of diseases mediated by tb& CannaWnoid-l 
(CBl) receptor- Compounds of the present mvention are antagonists or inverse agonists of the CBL 
recq>tor. Tb& invention is concerned wifli die use of these compounds to modulate die Cannabinoid-1 
(CBl) receptor. As such, conqwunds of the presaat invention are useful as centrally acting drugs in die 
treatmait of psychosis, memory deficits, cognitive disorders, migraine, neuropathy, neuro-inflammatory 
disOTders including multiple sclerosis and (juiUain-Barre syndrome and the inflanunatory sequelae of 
viral CTcephalitis, cerebral vascular accidents, and head trauma, anxiety disorders, stress, epilepsy, 
Parkinson's disease, movement disorders, and schizophrenia. The compounds are also useful for the 
treatment of substance abuse disorders, such as for example, those relating to opiates, alcohol, marijuana. 
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and nicotine. The compounds are also useful for the treatment of eating disorders by inhibiting excessive 
food intake and the resulting obesity and coTT^>lications associated therewith, including left ventricular 
hypertrophy. The compounds are also useful for the treatment of constipation and chronic intestinal 
pseudo-obstruction, as well as for die treatment of asthma, and cirrhosis of the liver. 

5 

SUMMARY OF THE INVENTION 

The present mvention is concenied with substituted aialkyl amine derivatives of general fornujla 

I: 

O 

Ar'^ (D 

10 stereoisomers and pharmaceuticaily acceptable salts thereof which are modulators, and in particular, 

antagonists and/or inverse agonists, of the Cannabinoid-1 (CBl) receptor and are useful in the treatment, 
prevention or suppression of diseases mediated by the Cannabinoid-1 (CBl) receptor. The invention is 
concerned with the use of these novel compounds to selectively antagonize the Cannabinoid»l (CB 1) 
receptee:. As such, compounds of the present invention are useful as centrally acting drugs in the 

15 treatment of psychosis, memory deficits, cognitive disorders, migraine, neuropathy, neuro-inflammatory 
disorders mcluding multiple sclerosis and Guillain-Barre syndrome and the inflammatory sequelae of 
viral encephalitis, cerebral vascular accidents, and head trauma, anxiety disordm, stress, epilepsy, 
Parldnson's disease, movenoent disorders, and schizophrenia. The compounds are also useful for die 
treatment of substance abuse disorders^ such as for example, those relating to opiates, alcohol, marijuana, 

20 and nicotine, including smoking cessation. The compounds are also useful for the treatment of obesity or 
eating disorders associated with excessive food intake and conq)lications associated therewith, including 
left ventricular hypertrophy. The compounds are also useful for the treatment of constipation and 
chronic intestinal pseudo-obstruction. The conq)ounds are also useful for the treatment of cirrhosis of 
the liver. The cong>ounds are also useful for the treatment of asthma. 

25 The present mvention is also concerned with treatment of these conditions, and the use of 

conq)ounds of the present invention for manufacture of a medicament useful in treating these conditions. 
The present invention is also concerned with treatment of these conditions througji a combination of 
compounds of formula I and other cuirentiy avaQable pharmaceuticals. 

The invention is also concerned with pharmaceutical formulations comprising one of tiie 

30 compounds as an active ingredient 

The invention is further oxicemed with processes for preparing the conopounds of fhis invention. 



DETAILED DESCRIPTION OF THE INVENTION 
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The con?)Ounds used in the methods of the present inventioii are represented by structural 
fomnilal: 

O 

or a phannaceutically acceptable salt thereof, wh«ein; 
5 R1 is selected from: 

(1) hydiogen, 

(2) CiJ^l. 

(3) C3-6cycloallqrI. 

(4) C2-4allceiiyl, and 
10 (5) C2-4alkynyl; 

r2 is selected from: 

(1) Ci-ioallcyl, 

(2) C2-10al3ffinyl, 

(3) C2.ioaiiq^yi' 

15 (4) C3-iocycloalkyl, 

(5) C3-10cycloallcylCi4alkyl, 

(6) cycloheteroalkyl, 

(7) cycloheteroalkyl Ci-4alkyl 

(8) aryl, 

20 (9) arylCi-ioalkyl, 

(10) arylC2-8alkenyl 

(11) diaryl Ci^alkyl, 

(12) heteroaryl, 

(13) heteroaryl Cl-iQalkyl, 
25 (14) NRCRd 

wherein each alkyl, alkenyl, and alkynyl is straight orhranched chain and imsubstitoted or substituted 
with one to four substituents independently selected fromR^ and each cycloalkyl cycloheteroalkyl aryl 
and heteroaryl is unsubstitnted or substituted with one to four substitnents independeaifly selected from 
Rb; 

30 Arl and Ar2 are independently selected from: 

(1) aryl, and 

(2) heteroaryl. 
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wherein aryl and heteroaiyl are unsubsdtuted or substituted with one to four substitaents independently 
selected ftom Rb; 

each is independently selected fironr 

(1) -ORd. 

5 (2) -Mlcs(0)niR«>, 

(3) halogen, 

(4) -SRd, 

(5) -S(0)niRd 

(6) -S(0)mNRCRd. 

10 (7) -NRCRd. 

(8) -C(0)Rd 

(9) -C02Rd, 

(10) -CN, 

(11) -C(0)NRCRd 

15 (12) -NRCC(0)Rd 

(13) -NRCC(0)ORd, 

(14) -NRCC(0)NRCRd, 

(15) •<:F3, and 

(16) -OCF3; 

20 tach is ind^ndently sdected from: 
(1) 

(2) Ci.ioalkyl. 

(3) QXO, 

(4) aryl, 

25 (5) arylCi^tallqrl, 

(6) heteroaryl, and 

(7) heteroarylCi4aDq'l, 

each R^ and R^ is independently selected from: 
(1) hydrogen, 
30 (2) Ci-ioalkyl. 

(3) C2-10aIlcenyI. 

(4) cycloalkyl, 

(5) cycloaU^l-Ci-iQalkyl; 

(6) cyclobetraoallsyl, 

35 (7) cycloheteroalkyl-Ci.ioall^U 

(8) aryl. 

(9) heteroaryl. 
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(10) pyridyl, 

(11) pyrimidyl, 

(12) aryl-Ci-ioalkyl and 

(13) heteroaryl-Ci-ioalkyl, or 

5 RC and Rd together with the atom(s) to which they are attached fonn a heterocyclic ring of 4 to 7 

members containing 0-2 additional heteroatoms independently sdected ftom oxygen, sulfur and N-Rg, 
each RC and Rd may be unsubstituted or substituted with one to three snbstituents selected from Rh; 
each Rfi is independently selected from: 
(1) hydrogen, 

10 (2) Ci-fjaBkyl. and 

(3) -C(0)Ci.4aliyl. 

(4) -C(0)ORd, 

(5) -C(0)NRCRd^ 

(6) -S(0)niRd,aiid 

15 (7) -S(0)inNR^R*^; 

each R"^ is independently selected firom: 

(1) halogaoi, 

(2) Ci-ioalkyl, 

(3) -0-Cl-4aliyl. 
20 (4) -S-Cl.4alkyl. 

(5) -S(0)in-Cl-4aBvl. 

(6) -CN, 
C7) -N02, 
(8) -CF3. 

25 (9) -CHF2 and 
(10) -OCFs; and 

mis selected from 1 and 2. 

In one embodiment of the ptesent mvention, r1 is selected from: hydrogen. Ci-4alkyl, 02- 

4alkenyl, and C2-4all£ynyl. 
30 h one class of this embodiment, r1 is selected from: hydrogen. Ci.4alkyl and C24alkBnyL 

hi a subcUiss of this class. r1 is selected firon: hydrogen, methyl, ethyl, propyl, and allyl. 

la another embodiment of the present mvention, r2 is selected from: Cuoalkyl. C2-10alkenyl. 
C2-10aIkynyl. Cs-iocydoalkyl, cycloheteroattyl. aryl. aryl Ci-iOalkyU heteroaryl. and heteroatyl Ci- 
lOalkyl, wherein: 

35 each alkyl, alkenyl, and alkynyl is straight or branched chain and unsubstituted or substituted with 
one, two, three, or four substituents independently selected from Ra and each cycloalkyl. 
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cycloheteroalkyU aryl and heteroaryl is unsubstituled or substituted with one, two, three or four 

substituents independently selected firom rI>. 

In one class of this embodiment r2 is selected from: Ci-galkyU C2-8alkenyl, Cs-gcycloalkyU 
cycloheteroalkyU aryl. aryl Ci-6alkyU heteroaryl, and heteroaiyl Ci^ alkyl, wherein: 
S each aUkyl and alkenyl is straight or branched chain and unsubstituted or substituted with one, two or 
three substituents independently selected fromR^ and each cycloalkyl, cyclohetotxalkyl, aryl, and 
heteroaryl is unsubstituted oar substituted with one, two or three substituents indq>endently selected from 
Rb. 

Jn one subclass of this class, r2 is selected from: 
10 Cl-8 alkyl, C3-6 cycloalkyl, cycloheteroalkyl, phenyl, phenyl Cl-3 all^l, pyridyl. pyrimidyl, pyridyl 
Cl-3 alkyl, and pyrimidyl Cl-3 wherein: 

each alkyl moiety is straight or branched chain and unsubstituted or substituted with one, two or 
three substituents independently selected from R^. and each cycloalkyl, cycloheteroalkyl, phenyl, 
and heteroaryl moiety is unsubstituted or substituted with one, two or three substituents 
15 independently selected from Rt>. 

hi another subclass, r2 is selected from isopropyl, n-propyl, sec-butyl, cyclopentyl, cyclobutyl, 
azetidinyl, l-phenyl-propyl, wherein: 

each alkyl moiety is unsubstituted or substituted with one or two R^ substituents, and each 
cycloalkyl, cycloheleroalkyl, or phenyl moiety is unsubstituted or substituted with <Mie or two Rb 
20 substituents. 

In yet another subclass, r2 is selected from: 




,and R9 

In yet another embodiment of the present invention, Ar^- is selected from: 
2S aryl and heteroaryl, wherein aryl and heteroaryl are unsubstituted or substituted with one, two, three, or 
four substituents independently selected from Ri>. 

In a class of ^ embodiment, Arl^ is selected fixtmr phenyl, and pyridyl, 
wherein phenyl and pyridyl are unsubstituted or substituted with one to three Rb substituents. 

In a subclass of this class, Ax^ is selected from: phenyl, and pyridyl, wherein phenyl and pyridyl 
30 are unsubstituted or substituted with one to three substituents selected fix)m halogen and cyano. 
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In another subclass of fins class, Arl is phenyl, unsubstituted or substituted with one or two Rb 
substituents. 

In sail another subclass, Arl is phenyl unsubstituted or parasubstituted with anRb substituenL 

In yet another subclass. Arl is phenyl substituted in the para-position with halogen or cyano. 
5 hi an additional subclass, Arl is para-chlorophenyl. 

In yet another embodimait of the preset invention. Ar2 is selected firom: 
aiyl and heteroaryl, wherem aryl and heteroaryl ate unsubstituted or substituted with one to four 
substituents independently selected ftomR^. 

la a class of this enibodimsat, Ar2 is selected firoro: phenyl, and pyridyl, whraein phraiyl and 
10 pyridyl are unsubstitoted or substituted wifli one to dneeRbsubstituaits. 

In a subclass of this class, Ar2 is selected firom: phenyl, and pyridyl, wherein phenyl and pyiidyl 
are unsubstituted or substituted with one to three substituents selected from halogen and cyano. 

In another subclass of this dass, Ar2 is phenyl, unsubstituted or substituted with one or two r1> 
substituents. 

15 hi still another subclass, Ar2 is phenyl unsubstituted or metasubstituted with an Rb substituenL 

In yet another subclass, Ar2 is phenyl substituted m the meta-position with halogen or cyano. 
ha an additional subclass, Ar2 is meta-chlorophenyl. 

hi an additional subclass. Ar2 is selected from: m^UorophMiyl, mrbroou^benyl, and JOr 
cyanophenyl. 

20 In a class of the present mvention, each Ra is independently selected ficom: -ORd, halogpn, 

cyano, and CX>2R<*. 

In a subchiss of this class, eachRa is independently selected ftonu -ORd. -Br. -O, -CM, and 
-(X)2C(CH3)3. 

Li an embodiment of the present invention, each is mdependently selected from: -ORd, 
25 -NH5(0)niRd halogen. -SRd. ^(0)mRd, -S(0)mNHRd -NHRd, -C(0)Rd, -C02Rd. -CN, -C(0)NRCRd 
-NHC(0)Rd, -NHC(0)ORd -NHC(0)NRcRd -CF3, -0CF3, cycloheteroalkyl, Ci-iQalkyl, 0x0, aryl, 
arylCi_4alkyl, heteroaryl, and heteroaiylCMallcyl. 

Li one class of this embodiment, each R^ is independenUy selected from: -ORd, 
halogeai. -CN, -CF3, OCF3. cyclohetBroalkyl, CMalkyl, 0x0, phenyl, benzyl, and heteroaiyL 
30 In a subclass, each Rb is nidependently selected from: -ORd, -F, -O. -Br, cyano, 

phenyl, benzyl, methyl, efliyl, n-propyl. isopropyl. -CO2H, and -C02C(CH3)3. 

In one embodiment of the present invention, each R'^ is indqiouiently sdected from: 

(1) hydiograi, and 

(2) Ci-4all!yl. and 

35 each Rd is independently selected from: 

(1) hydrogen, 

(2) Ci-4alkyl. 
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(3) C2^alkenyl, 

(4) cycloalkyl, 

(5) cycloalkyl-Ci-4alkyl, 

(6) cycloheteroalkyU 

5 (7) cycloheteroalkyl-Ci^alkyl, 

(8) phenyl. 

(9) heteroaiyl, 

(10) phenyI-Ci4aIl^l, and 

(11) heteroaryl-Ci-4allgrl, or 

10 and Rd together with the aton:i(s) to which they are attached fomi a hetenx:yclic ring of 4 to 7 

numbers containing 0-2 additional heteroatoins mdependently selected fitmi oxygen, snlfiir and N-Rg, 
each Rc and Rd may be unsubstituted or substituted with CHie to three substituents selected from RK 
In one class of this embodiment, each BP is independently selected from; hydrogen, and Ci- 
4alkyl, and 

15 each R^ is independently selected from: 

(1) hydrogen, 

(2) Ci-5alkyl, 

(3) -CH2CH=CH2, 

(4) cyclohexyl, 
20 (5) cyclopentyl, 

(6) cyclcpropyl, 

(7) cyclobutyfanethyl, 

(8) cyclopentylmethyl, 

(9) cyclohexyhnethyl, 
25 (10) pyrrolidinyl, 

(11) phenyl, 

(12) thiazolyl, 

(13) pyridyl, 

(14) pyrimidyl, 

30 (15) benzothiazolyl, 

(16) benzoxazolyl, 

(17) triazolyl, 

(18) benzyl* and 

(19) pyridyl-methyK or 

35 Rc and Rd together with the atom(s) to which they are attached fonn a piperidinyl ring, 

each RC and Rd may be unsubstituted or substituted with one to three substituents selected from R^. 
hi a subclass of this class, each Rc is selected from: 
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(1) hydrogen, and 

(2) Ci-4alkyl, and 

each R*^ is independently selected from: 
(1) hydrogen, 
5 (2) phenyl, 

(3) pyridyl, and 

(4) pyrimidyl. 

wherein phenyl, pyridyl and pyrimidyl aie onsubstituted or substituted with one or two Rh substitoents. 
Ill one embodiment of the present inv^tion. each Rg is hidependently selected from: hydiopn, 
10 Ci^alkyl, -C(0)Ci^ialkyl, -C(OPR<*. -C(0)NRCRd _S(0)n^d and -S(0)niNRCR**. 

In one class of this embodiment, each Rg is selected from: hydiogpn, C^alkyl. and -C{0)Ci^talkyl. 
In anolber class of this embodiment, each Rg is hydrogen, methyl or methylcaibonyL 
In raie subclass of this class, each Rg is hydrogen or methyl. 

In one embodiment of the present invention, each is independently selected from: halogen, 
15 Ci-ioalkyl, -0-Ci-4alkyl, -S- Ci^yl, -S(0)ni-Cl^ial]cyl, -CN, -NO2, -CF3, -CHF2. and 

In one class of this embodiment, each R^ is independently selected from: halogen, methyl, 
methoxy. -CN, -CF3. -CHF2, and -OCF3. 

In another class, each tt^ is independently sdected from: halogen, Cuoalkyl, -<K:i-4aIkyl. 

^- Ci.4al]£yl, -CN, -NO2. -CaFs, -CHFi and -OCF3. 
20 111 yet another class ofthisembodimenl, each Rh is mdependently selected from: halogen, 

methyl, methoxy, -S(0)nrCH3, -CN, -CF3. -CHF2. md -OCF3. 

In a subclass of this class, each Rh is selected from: -Q, -F, -CH3, -CF3. and -CHF2. 
Jn one embodimrait of the present invraition m is one or two. 
In a class of this embodiment, m is two. In another class, m is one. 
25 In another embodiment of the present invention is directed to compounds of structural formuhi It 

H 




J 

ct' n. 

"Alkyr, as well as other groups having the prefix "alk", such as alkoxy, alkanoyl, means caibon 
chains which may be linear or branched or craribhiatioDS thereof. Examples of alkyl groups include 
methyl, ethyl, n-propyl. isopropyl. butyl, isobotyl, ga- and tot-butyl, pentyl, hexyl heptyl. octyl, nonyl. 
30 and the like. 

"Alkenyl" means carbon chains which contain at least one caibon-caibon double bond, and 
which may be Unear or branched or combinations thereof Examples of alkenyl include vinyl, aUyl, 
isopropenyl, pentenyl, hexenyl, heptenyl, l-propenyl. 2-butenyl, 2-methyl-2-butenyl, and the like. 
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"AlkynyP means carbon chains which contain at least one carbon-carbon triple bond, and which 
may be linear or branched or combinations thereof. Examples of alkynyl include ethynyl, propargyl, 3- 
methyl-l-pentynyK 2-heptynyl and the like. 

Xycloalkyl" means mono- or bicyclic or bridged saturated carbocyclic rings, each having from 3 
5 to 10 caibon atoms. Examples of cycloalkyl include cyclopropyi, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooxtyl. tetrahydronaphthyl, decahydronaphtbyl, and the like. 

"Aryl" means mono- or bicyclic aromatic rings containing only carbon atoms. Examples of aryl 
include phenyl, naphthy), and the like. 

Heteroaiyl'* means a mono- or bicyclic aromatic ring containing at least one heteroatom selected 
10 fiom N,0 and S, with each ring containing 5 to 6 atoms. Examples of heteoaiyl include pynrolyl, 
isoxazolyl* isothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl, thiadiazolyl, thiazolyl, imidazolyl, 
triazolyl, tetrazolyl, furanyl, triazinyl, thienyl, pyrimidyl, pyridazinyl, pyrazinyl, benzoxazolyl, 
benzothiazolyl, benzimidazolyl, benzofuranyl, benzothiophenyl, benzothiazolyl, furo{2,34))pyridyl, 
quinolyU indolyi, isoquinolyl, oxazolidinyl, and the like. The heteroaryl ring may be substituted on one 
15 or more carbon atoms. In one emboditoent of die present invention, heteroaryl is pyridyl, pyrimidyl, 
imidazolyl, and thienyl. In one class of this embodiment heteroaryl is pyridyl. 

'^cloheteroalkyl" means mono- or bicyclic or bridge saturated rings containing at least one 
heteroatom selected from N, S and O. each of said ring having from 3 to 10 atoms in which the point of 
attachment may be carbon or nitrogen. Examples of '*cycloheteroalkyr include pyrrolidinyl, piperidinyl, 
20 pipenudnyl, imidazolidinyl, pyranyl. tetrahydiofuranyl, morpholinyl, dioxanyl, oxanyl, azetidinyl, 
perfaydroazepinyl, tetrahydrofuiany], l-tlua-4-aza-cyclohexane (ftuomorpholinyl), 
hexabydrothienopyridinyl, thienopyridinyl, azacycloheptyl, and the like. The term also includes partially 
unsaturated monocyclic rings that are not aromatic, such as 2- or 4-pyridones attached through the 
nitrogen or N-substituted-(lH, 3H)-pyrimidine-2,4-diones (N-substituted uracils). The cycloheteroalkyl 
25 ring may be substituted on the ring carbons and/or the ring nitrogens. 

'"Halogen" includes fluorine, chlorine, bromine and iodine. 

Wh^ any variable (e.g., r1, R^, etc.) occurs more than one time in any constitoent or in formula 
I, its definition on each occurrence is independent of its definition at every other occurrence. Also, 
combinations of substituents and/or variables are permissible only if such combinaticxis result in stable 
30 corrq^ounds. 

Under standard nomenclature used throu^out this disclosure, the terminal portion of the 
designated side chain is described ISrst, followed by the adjacent functionality toward the point of 
attachment For example, a C1.5 alkylcarbonylamino Ci-6 alkyl substituent is equivalent to: 

O 

II 

Ci.5alkyl-C-NH-Ci^alkyl" 
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In choosing compounds of the present invention, one of ordinary skill in the art will recognize 
that the various substituents. i.e., rK r2 etc.. are to be chosen in conformity with well-known principles 
of chemical structure connectivity and stability. 

The term "substituted" shall be deemed to include multiple degrees of substitution by a named 
5 substitutent. Where multiple substituent moieties are disclosed or claimed, the substituted compound can 
be independentiy substituted by one or more of the disclosed or claimed substituent mweties, singly or 
plurally. By independently substituted, it is meant that the (two or more) substituents can be the same or 
different. 

COTcpounds of Fwmula I may contain one or mote asymmetric centers and can thus occur as 
10 racemalBs and racemic mixtures, single enantiomera, diastereomeric mixtures and individual 

diastereomers. The present invention is meant to comprdieodaU such isomeric forms of die compounds 

of Framulal 

Some of the compounds described herein contain olefinic double bonds, and unless specified 
otiierwise, are meant to include both E and Z geometiic isomers. 

15 Tautomers are defined as compounds tiiat undergo rapid proton shifts fix>m oi» atom of the 

compound to another atom of the conq»ound. Some of die compounds described herein may exist as 
tautomers witii different points of attachment of hydrogen. Such an example may be a ketone and its 
enol form known as kBt»«nol tautomers. TheindividualtautomersasweU as mixture thereof are 
mcompassed with compounds of ForronlaL 

20 Compounds of the Formula I may be separated into diastereoisomeric pairs of enantiomesrs by, 

for example, fractional ctystallizatiou from a suitable solvent, for example MeOH at dhyl acetate or a 
mixture thereof. The pair of enantiomerstims obtained may be separated into individual stereoisomers 
by conventional means, for example by the use of an optically active amine as a resolving agent or on a 
cWral HPLC cotamn. 

25 Alternatively, any enantiomer of a compound of the general Formula I may be obtained by 

stereospecific synthesis using optically pure starting materials or reagents of known configuration. 

Furthermore, some of die crystalline forms for compounds of the present invention may exist as 
polymorphs and as such are intended to be included m the present mvention. In addition, some of the 
compounds of die instant invention may form solvates with water or common organic solvents. Such 

30 solvates aieencoDnassed within tije scope of this invention. 

It is gei>erally preferable to administer compounds of the presoit invention as oiantiomerically 
pure fonnulations. Racemic mixtuies can be sqiarated faito thrar individual enantiomers by any of a 
numba- of coDventiooal methods. These mctode cMral chromalogtaphy. derivatization witii a chiral 
auxiliary followed by separation by chromatography or crystallization, and firactional crystallization of 

35 diastereomaic salts. 

Tlie term "phannaceutically acceptable salts" refers to salts prepared from phaimaceutically 
acceptable non-toxic bases or acids including morganic or organic bases and inorganic or organic acids. 
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Salts derived from inorganic bases can be chosen from aluminum, anmionium, calcium, cq)per, ferric, 
ferrous, lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc, and the like, such as 
for example, ammonium, calcium, magnesium, potassium, and sodium salts. Salts derived from 
pharmaceutically acceptable organic non-toxic bases include salts of primary, secondary, and tertiary 

5 amines, substituted anunes mciuding naturally occurring substituted amines, cyclic amines, and basic ion 
exchange resins, such as arpnine, betaine, caffeine, choline* N JJ'-dibaizylethylenedianiine, 
dietbylamine, 2-<liethylaminoethanol, 2-diineihylaminoethano1, ethanolamine, ethylenediamme, N-^thyl- 
moipholine, N-^thylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine, 
methylglucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines, theobromine, 

10 triethylandne, trimethylamme, triprop^amine, tromethamine, and the like. The term "pharmaceutically 
acceptable salt" further includes all acceptable salts such as acetate, lactobionate, benzeuesulfonate, 
laurate, benzoate, malate, bicarbonate, maleate, bisulfate, mandelate, bitartrate, mesylate, borate, 
methylbromide, bromide, methylnitrate, calcium edetate, methylsulfate, camsylate, mucate, carbonate, 
napsylate, chloride, nitrate, clavulanate, N-methylglucamine, citrate, ammonium salt, dihydrochloride, 

15 oleate, edetate, oxalate, edisylate, pamoate (embonate), estolate, palmitate, esylate, pantothenate, 
fumaiate, phosphate/diphosphate, gluceptate, polygalacturonate, gluconate, salicylate, glutamate, 
stearate, glycollylarsanilate, sulfate, hexyfresorcinate, subacetate, bydrabanoine, succinate, hydrobromide, 
taimate, hydrochloride, tartrate, hydrox^aphthoate, teoclate, iodide, tosylate, isodiionate, triethiodide, 
lactate, panoate, valerate, and the like which can be used as a dosage form for modifying the solubility or 

20 hydrolysis characteristics or can be used in sustained release or pro-drug formulations. 

It will be undmtood that, as used herein, references to the compounds of Formula I are meant to 
also include the pharmaceutically acceptable salts. 

Compounds of the present mvention are modulators of the CB 1 receptor. In particular, the 
compounds of structural formula I are antagonists or inverse agonists of the CBl receptor. 

25 An "agonist" is a compound (hormone, neurotransmitter or synthetic compound) which binds to 

a receptor and mimics the effects of the endogenous regulatory compound, such as contraction, 
relaxation, secretion, change in enzyme activity, etc. An "antagonist" is a conqiound, devoid of intrinsic 
regulatory activity, which produces effects by interfering with the binding of the endogenous agonist or 
inbibitmg the action of an agonist An "inverse agonist" is a compound which acts on a receptor but 

30 produces the opposite effect produced by the agonist of the particular receptor. 

Con]{)Ounds of this invention are modulators of the CB 1 receptor and as such are useful as 
centrally acting drugs in the treatment of psychosis, memory deficits, cognitive disorders, migraine, 
neuropathy, neuro-inflammatory disorders including multiple sclerosis and Guillain-Barre syndrome and 
the inflammatory sequelae of viral encephalitis, cerebral vascular accidents, and head trauma, anxiety 

35 disorders, stress, epilq)sy, Parkinson's disease, movement disorders, and schizophrma. The compounds 
are also useful for the treatment of substance abuse disorders, such as for example, to c^iates, alcohol, 
marijuana, and nicotine. The compounds are also useful for die treatment of obesity or eating disorders 



-12- 



wo 2006/041797 



PCT/DS2005/035560 



associated with excessive food intake and complications associated therewith, including left ventricular 
hypertrophy. The compounds are also useful for the treatment of constipation and chronic intestinal 
pseudoobstruction. The compounds are also useful for the treatment of cirrhosis of the liver. The 
compounds are also useful for the treatment of asthma. 
5 The tenns "administration or and or "administering a" compound should be understood to mean 

providingacompound of the invention oraprodrugofacompound of the invention to the ind^ 

need of treatment 

The administration of the conipound of structural formula I in order to practice the present 
methods of therapy is carried out by administering an effective amount of the compound of structural 
10 formula I to the patient in need of such treatment or piopbylaas. The need for a prophylactic 

administration accoidmg to the methods of the present invention is determined via the use of well known 
risk fiictors. The effective amount of an individual compound is determined, in the final analysis, by the 
physician in charge of the case, but depends on factors such as the exact disease to be treated, the 
severity of the disease and other diseases or conditions from which the patient suffers, the chosen route 
15 of admmistration other drugs and treatnents which the patient may concomitantly require, and other 
factors in the physician's judgment. 

The utiUties of the present compounds m these diseases or disorders may be demonstrated in 
animaldiseasemodelsthalhavebeenreportedintheliterature. The following are exan?>les of such 
animal disease models: a) suppression of food intake and resultant wdgjit loss in lats (Life Sciences 
20 1998, 63, 113-117); b) leduction of sweet food intake in marmosets (Behavioural Pharm. 1998, 9, 179- 
181); c) reduction of sucrose and ethanol intake in mice (jPsychophann. 1997, 132, 104-106); d) 
hicreased motor activity and place conditioning m rats (Psychophaim. 1998. 135, 324-332; 
Psychophamacol 2000, 151: 25-30); e) spontaneous locomotor activity in mice Q. Pharm. Exp. Ther. 
1996. 277, 586-594); f) reduction in opiate self-administration in mice (Sci. 1999. 283, 401-404); g) 
25 bronchial hyperresponsiveness in sheep and guinea pigs as models for the various phases of asthma (for 
example, see W. M. Abraham et al., «a4-Iiitegrins mediate antigen-induced late bronchial responses and 
. prolonged airway hyperrespondveness in sheep." J. din. Invest 93, 776 (1993) and A. A. Y. Milne and 
P. P. Piper, "Role of VLA-4 integrin in leucocyte recruitment and bronchial hypenesponsivaiess in the 
guiaea-pig." Eur. L PhaimacoL, 282, 243 (1995)); h) mediation of the vasodilated state in advanced liver 
30 cirriiosis induced by carixm tetrachloride (Nature Medicine, 2001. 7 C7). 827-832); i) anntriptyline. 
induced constipation in cynomolgus monkeys is beneficial for the evaluation of laxatives (Biol. Pharm. 
Bulletin (Japan). 2000, 23(5), 657-9); j) neuropathology of paediatric chronic intestinal pseudo- 
obstruction and animal models related to the neuropathology of paediatric chronic intestinal pseudo- 
obstruction aouroal of Pathology (England), 2001, 194 (3), 277-88). 
35 The magnitude of prophylactic or tiierapeutic dose of a compound of Formula T will, of course, 

vary with the nature of the severity of the condition to be treated and with tiie particular compound of 
Foimulalanditsrouteofadminisbation. It wiU also vary according to d»e age. weight and response of 
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the individual patient In general, the daily dose range lie within the range of from about 0.001 mg to 
about 100 nag per kg body weight of a manunal, such as, for example, from 0.01 mg to about 50 mg per 
kg, and further from 0. 1 to 10 mg per kg, in single or divided doses. On the other hand, it may be 
necessary to use dosages outside these limits in some cases. 
S For use where a composition for intravenous administration is enq>loyed, a suitable dosage ran^ 

is from about 0.001 mg to about 100 mg (such as for example from 0.01 mg to about 50 mg, frnther from 
0.1 mg to 10 mg) of a compound of Formula I per kg of body weight per day. 

hi the case where an oral conqK>sition is enq>Ioyed, a suitable dosage range is, e.g. from about 
0.01 mg to about 1000 mg of a compound of Formula I per day, preferably from about 0. 1 to about 10 

10 mg per day. For oral administration, the con^>ositions are optionally provided in the form of tablets 
containmg from 0.01 to 1,000 mg, such as for example 0.01, 0.05, 0. 1, 0.5, 1, 2.5, 5, 10. 15, 20, 25, 30, 
40, 50, 100, 250, 500, 750 or 1000 milligrams of the active ingredient for the symptomatic adjustment of 
the dosage to the patient to be treated. 

Another aspect of the present invention provides pharmaceutical compositions which comprises 

15 a compound of Formula 1 and a pharmaceutically acceptable earner. The term "composition", as in 

pharmaceutical composition, is intended to encompass a product comprising the active uigredient(s), and 
the in^ ingtedient(s) (pharmaceutically acceptable excipients) that make up the carrier, as well as any 
product which results, directly ok indirectly, from combinadm, cooq»lexaliaD or aggregation of any two 
or more of the ingredients, or from dissociation of one or more of the ingredients, or from other types of 

20 reactions or interactions of one oc more of the ingredients. Accordingly, the pharmaceutical 

canq>ositions of the present invention enconq^s any con^sition made by admixing a coo^und of 
Formula I, additional active mgtedient(s), and pharmaceutically acceptable excipients. 

Any suitable route of administration may be employed for providing a mammal, especially a 
human or companion animal such as a dog or cat, with an effective dosage of a compound of the present 

25 invention. For exanq)le, oral, rectal, topical, parenteral, ocular, pulmonary, nasal, and the like may be 
employed. Dosage forms include tablets, troches, dispersions, suspensions, solutions, capsules, creams, 
ointments, aerosols, and the like. 

The pharmaceutical compositions of the present invention comprise a compound of Formula I as 
an active ingredient or a pharmaceutically acceptable salt thereof, and may also contain a 

30 pharmaceutically acceptable caiiier and optionally other therapeutic ingredients. By "phannaceutically 
acceptable" it is naeant the carrier, diluent or excipient must be compatible with the other ingredients of 
the formulation and not deleterious to the recipient thereof. The conqpositions include compositions 
suitable for oral, rectal, tqpical, parent^ (including subcutaneous, intramuscular, and mtiavenous), 
ocular (ophthalmic), pulmonary (aerosol mhalation), or nasal administfation, although the most suitable 

35 route in any given case will depend on the nature and severity of the conditions being treated and on the 
nature of the active ingredient They may be conveniently presented in unit dosage form and prepared by 
any of the methods well-known in the art of pharmacy. 
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For administration by inlialation, the compounds of the present invention are convenientiy 
delivered in the forai of an aerosol spray presentation from pressurized packs or nebulizers. The 
compounds may also be delivered as powders which may be formulated and the powder composition may 
be inhaled with the aid of an insufflation powder inhaler device. The preferred delivery systems for 
5 inhalation are metered dose inhalation (MDD aerosol, which may be formulated as a suspension or 
solution of a compound of Fonnnla I in suitable piopellants. such asfluorocaibons orhydiocaibons and 
dry powder inhalation (DPD aerosol, whichmay be formulated as a diy powder of a compound of 
Fonnula I with or without additional excipients. 

Suitable toi«ical formulations of a compound of formula I mclude transdermal devices, aerosols, 
10 creams.solutions.ointments,gels.totic«s.dustingpowders.andthe^^ The topical pharmaceutical 
compositions containing the compounds of the present invention ordinarily mclude about 0.005% to 5% 
by weight of the active compound in admixture with a phaimaceutically acceptable vehicle. Transdermal 
skin patches useful for administering the compounds of the present invention include those well known 
to those of ordinary skill in that art. To be administered in the form of a transdermal delivery system, the 
15 dosageadimnistrationwUl,ofcoursebecontinuousratherthanintennitteotthroughouttte 

re^men. , . . 

In practical use. the compounds of Ftamiulalcan be combined as the active iDgtedia^ 

admixture with a pharmaceutical carrier according to conventional pharmaceutical compounding 
techniques. The carrier may take a wide variety of forms depending on the form of preparation desired 

20 foradministration.e-g..oralorpaient«rd(includingintravenous).M 

dosage fonn, any of the usual pharmaceutical media may be esmployed. such as. for example, water, 
glycols, oils, alcohols, flavoring agents, preservatives, coloring agents and the like in the case of oral 
Bquid prepanitions. such as. for example, suspensions, elixirs and solutions; or carriers such as starches, 
sugars, microcrystalline ceUulose. diluents, granulating agents, lubricants, binders, disintegrating agents 

25 and thl like in the case of oral solid preparations such as, for example, powders, capsules and tablets, 
with the soUd oral preparations being prefened over the Uquid preparations. Because of their ease of 
administration, tablets and capsules represent the most advantageous oral dosa^ unit form m which case 
soUd pharmaceutical carriers are obviously employed. If desired, tablets may be coated by standard 

aqueous or noaaqueous tecfaniques. 
30 In addition to the common dosage forms set out above, the compounds of Formnlalmay also be 

administered by controDed release means and/or delivery devices such as those described in U.S. Patent 

Nos. 3.845,770; 34>16.899; 3.536.809; 3498,123; 3.630,200 and 4.008.719. 

Pharmaceutical compositioDS of the present inventirai suitable for oral administration may be 

presented as discrete miits such as capsules (mcludmg timed release and sustamed release formulations). 
35 piDs. cachets, powders, granules or tablets each containing a predetermined amount of the active 

mgtedient, as a powder or granules or as a solution or a suspension in an aqueous liquid, a non-aqueous 

Uquid. an oit-in-water emulsion or a water-in-oil liquid emulsion, including elixirs, tinchnes. solutions. 
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suspensions, synips and emulsions. Such conqxjsitions may be prepared by any of the methods of 
pharmacy but all methods include the step of bringing into association the active ingredient with the 
carrier that constitutes one or more necessary ingredients. In general^ the connpositions are prepared by 
uniformly and intimately admixing the active ingredient with liquid carriers or finely divided solid 

5 carriers or both, and then, if necessary, shaping the product into the desired presentation. For example, a 
tablet may be prepared by con^jression or molding, optionally with one or more accessory ingredients. 
Conq)iessed tablets may be pi^ared by compressing in a suitable machine, the active ingredient in a 
fiee-flowing form such as powder or granules, optionally nuxed with a binder, lubricant, inert diluent, 
surface active or dispersing agents Molded tablets may be made by molding m a suitable machine, a 

10 mature of the powdered compound of the invention moistened with an inert liquid diluent Desirably, 
each tablet cachet or capsule contains from about 0.01 to 1,000 mg, particularly 0.01, 0.05, 0.1, 0.5, 1.0. 
2.5, 3, 5, 6, 10, 15, 25, 30, 40, 50, 75, 100, 125, 150, 175, 180, 200, 225, 250, 500, 750 and 1,000 
milligrams of the active ingredient fiMr the symptomatic adjustment of the dosage to the patient to be 
treated. 

15 Additional suitable means of administration of the compoimds of the present invention include 

injection, mtravenous bolus or infusion, intraperitoneal, subcutaneous, intramuscular and topical, with or 
' without occlusion. 

Exemplifying the invention is a pharmaceutical conQ>osition conoprising any of the compounds 
described above and a pharmaceutically acceptable carrier. Also exenq)lifying the invention is a 
20 pharmaceutical conqposition made by cornbiniiig any of the compounds described above and a 
pharmaceutically acceptable carrier. An illustration of the invention is a i»x>cess for making a 
pharmaceutical con9>osition comprising combining any of the conqpounds described above and a 
pharmaceutically acceptable carrier. 

The dose may be administered in a single daily dose or the total daily dosage may be 
25 administered in divided doses of two, three or four times daily. Furthermore, based on the properties of 
the individual compound selected for adntinistration, the dose may be administered less frequentiy, e.g., 
weekly, twice weekly, monthly, etc. The unit dosage will, of course, be correspondingly larger for the 
less fiequent administration. 

When administered via intranasal routes, transdermal routes, by rectal ox vaginal suppositories, 
30 or through a continual intravenous solution, the dosage administration will, of course, be continuous 
rather than intmnittent throughout the dosage regimen. 

The following are exanaples of representative pharmaceutical dosage forms for the confounds of 
Formula L 

hiectable Suspension fIM.> mg/mL Tablet mg/tablet 

35 Compound of Formula I 10 Conq>ound of Formula! 25 

MetfiylceUulose 5.0 Microcrystalline Cellulose 415 

TweenSO 0.5 Povidone 14.0 
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Benzyl alcohol 9.0 Pregelatinized Starch 43.5 

Benzalkcaiittm chloride 10 Magnesium Stearate 2.5 

Water for injection to a total volume of 1 mL 



500 



5 Capsule mgZe^ Mrosol P^^nisfia 

Compound of Formula I 25 Compound of Formula I 24 mg 

LactosePowder 573.5 Lecithin, NFUq. Cone. 1.2nig 

Magnesium Steaiate 1-5 Trichlorofluoromethane. NF 4.025 g 

600 DichlorodifluoKHnethane,NF 12.15 g 

10 Cm^ounds of Forajnla I may be used in combination vdth other drugs that are used in the 

treatment/prevention/suppiessioo or ameUoration of ihe diseases or conditions for which compounds of 
Formula I are useful. Such other drugs may be administered, by a route and in an amount commonly 
used therefor. contenq)oraneously or sequentially with a compound of Formula I. When a compound of 
Formula 1 is used contemporaneously with one or more other drugs, a pharmaceutical composition 
15 containing such other drugs in addition to the conqwund of Formula I is preferred. Accordingly, the 
pharmaceutical compositions of the present invention include those that also contain one or more other 
active ingredients, in addition to a compound of Formnla L Examples of other active ingredients that 
may be combined with a compound of Fonnnla I include, but are not limited to: antipsychotic agents, 
cognition enhancing agents, anti-migraine agents, anti-asthmatic agents, antiinflaminatory agents, 
20 anxiolytics, anti-ParkinsQn's agpnts. anti-epileptics, anorectic agents, serotonin reuptake inhibitors, other 
anti-obesity agents, as well as antidiabetic agents, lipid lowering agents, and antihypertensive agents 
which may be administeted sqpaiately or m Ibe same pharmaceutical cocapositions. 

The piesMit invention also provides a method for the treatment or prevention of a CB 1 receptor 
modulatormediated disease, which method comprises administration to a patient in need of such 
25 treatment or at risk of developmg a CBl receptor modulator mediated disease of an amount of a CBl 
receptor modulator and an amount of one or more active mgredients, such that together they give 
effective relief. 

In a further aspect of the present invention, there is provided a pharmaceutical camposition 
compiismg a CBl receptor modulalor and one or more active mgredients. together with at least one 
30 phaimaceoticaUy acceptable cairiw or exdpient. 

Thus, according to a fiirther aspect of the present invention there is provided the use of a CB 1 
receptor modulator and one or more active ingredients for Ibe manufecture of a medicament for the 
tieatmentorprBventionofaCBlreceptormodulatQrniediateddisease. In a further ot alternative aspect 
of the present invention, there is thwefore provided a product comprismg a CBl receptor modulator and 
35 one or more active ingredients as a combined preparation for simultaneous, separate or sequential use in 
tiie tteatment or prevention of CBl receptor modulator mediated disease. Such a combined prq)aration 
may be, for example, in the form of a twin pack. 
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It will be appreciated that for the treatment or prevention of eadng disorders, including obesity, 
bulimia nervosa and compulsive eating disorders, a compound of the present invention may be used in 
conjunction with other anorectic agents. 

The present invention also provides a method for the treatment or prevention of eating disorders, 

5 which method con5)rises administration to a patient in.need of such treatment an amount of a compound 
of the present invention and an amount of an anorectic agent, such that together they give effective relief. 

Suitable anorectic agents of use in combination with a compound of the present invention 
include, but are not limited to, aminorex, amphechloral, amphetamine, benzphetamine, chlorphentermine, 
clobenzorex, cloforc?c, clominorex, clortermine, cyclexedrine, dexfenfluramine, dextroamphetanune, 

10 diethylpiopion, diphemethoxidine, N-etbylampbetamine, fenbutrazale, fenfluramme, fenisorex, 

fenpropcHex, fludcxex, fluminorex, furfuryln)ethylan5>hetam5ne, levamf^tamine, levophacetoperane, 
mazindol, mefenorcx, metamfepramone, methan^hetamine, norpseudoephedrine, pentorex, 
phendumetrazine, phenmetrazine, phcntermine, phenylpropanolamine, picilorex and sibutramine; and 
pharmaceudcally acceptable salts thereof. 

15 Orie non-limiting class of anorectic agents includes the halogenated an^hetamine derivatives, 

such as for example, chlorphentermine, cloforex. clortermine, dexfenfluramine, fenfluramine, picilorex 
and sibutramine; and phannaceutically acceptable salts thereof 

One embodiment includes the combination of a compound in accordance with the invention 
admixed with halogenated anq)hetanQine derivatives selected fn>mfenfluraaiine, dexfenfluramine, and 

20 phannaceutically acceptable salts thereof. 

The present invention also provides a noiethod for the treatnoent or prevention of obesity, which 
method conquises administration to a patient in need of such treatment an amount of a compound of &e 
present invention and an amount of anoth^ agent useful in treating obesity and cAiesity-related 
conditions, such that together they g^ve effective relief. 

2S Suitable anti-obesity agents of use in combination with a compound of the present invention, 

include, but are not limited to: 

(a) anti-diabetic agents such as (1) PPARy agonists such as glitazones (e.g. ciglitazone; 
darglitazone; englitazone; isaglitazone (MCC-S55); pioglitazone (ACTOS); rosiglitazone (AVANDIA); 
troglitazone; rivogUtazone, BRL49653; CLX-0921; 5-BTZD, GW-0207, LG-100641. R483, and LY- 

30 300512, and the like and compounds disclosed in WO97/10813, 97/27857, 97/281 15, 97/28137, 

97/27847, 03/000685, and 03/027112 and SPPARMS (selective PPAR gamma modulators) such as T131 
(Amgen), FK614 (Fujisawa), netogjitazone, and metaglidasen; (2) biguanides such as buformin; 
metformm; and ph^omun, and the like; (3) protein tyrosine phosphatase^lB (PTP-IB) inhibitors such 
as ISIS 113715, A-401674, A-364504, IDD-3, IDD 2846, KP40046, KR61639, MC52445, MC52453, 

35 C7, OC-060062, OC-86839, OC29796, TrP-277BCl, and those agents disclosed in WO 04/041799. 
04/050646, 02^6707, 02/26743. 04/092146, 03/048140, 04/089918. 03/002569, 04/065387, 04/127570, 
and US 2004/167183; (4) sulfonylureas such as acetoh^uunide; chlorpropamide; diabinese; 
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gUbenclamide; glipizide; glyburide; glimepiride; gliclazide; gUpentide; gliquidone; glisolamide; 
tolazamide; and tolbutamide, and the like; (5) raeglitinides such as repaglinide, metiglinide (GLUFAST) 
and nateglinide, and the Uke; (6) alpha glucoside hydrolase inhibitors such as acarbose; adiposine; 
camigUbose; emiglitate; miglitol; voglibose; pradimicin-Q; salbostatin; CKD-71 1; MDL.25,637; MDL- 
73,945; and MOR 14. and the like; (7) alpha-amylase inhibitots such as taidannstat, trestatm. and Al- 
3688, and the like; (8) msulin secreatagogues such as Bnogliride nateglinide, mitiglinide (GLUFAST), 
IDl 101 A-4166. and the like; (9) fatty acid oxidation inhibitots, such as clomDxir, and etomoxir, and ttie 
like; (10) A2 antagonists, such as nridaglizole; isagUdole; deriglidole; idazoxan; earoxan; and fluparoxan. 
and the like; (U) insulin or insulin nrimetics, such as biota, LP-lOO, novaiapid. insulin detemir, insulin 
lispto, insulin glaigine, insulin zmc suspension Oesatt and ulbalente); Lys-Pro insulin, GLP-1 (17-36), 
GLP-1 (73-7) (insulinttopm); GLP-1 (7-36)-NH2) exenatideflExendin-4. Exenatide LAR, Linaglutide, 
AVEOOIO. aC 1 131, BIM5ia77, CS 872. TH03 18, BAY-694326, GPOlO, ALBUGON (GLP-1 fused to 
albumm), HGX-007 (Epac agonist). S-23521. and compounds disclosed in WO 04/022004, WO 
04737859. and the like; (12) non-thiazolidinediones such as JT-501, and faiglitazar (GW-2570/GI- 
262579). and the like; (13) PPARo/y dual agonists such as AVE 0847, CLX-0940, GW-1536. GW1929. 
GW-2433, KRP-297, L-796449. LBM 642. LR-90, LY510919, MK-0767, ONO 5129, SB 219994. TAK- 
559. TAK-654. 677954 (GiaxoSmithkline), E-3030 (Eisai). LY510929 (Lilly). AK109 (Asahi), DRF2655 
(Dr. Reddy). DRF8351 (Dr. Reddy). MC30O2 (Maxocore), TYSWOl (ToaEiyo). naveglitazar. 
muraglitizar, peligUtazar, tesagUtazar (GALIDA). tegjitazar (111-501). chiglitazar. and those disclosed 
in WO 99/16758, WO 99/19313, WO 99/20614. WO 99/38850. WO 0(^23415. WO 00/23417. WO 
00^3445, WO 00/50414, WO 0^00579, WO 01/79150. WO 02/062799, WO 03/033481. WO 
03/033450, WO 03/033453; and (14) oOim: insulin sensitiang drugs; (15) VPAC2 receptor agonists; (16) 
GLK modulators, such as PSN105. RO 281675. RO 274375 and those disclosed m WO 03/015774, WO 
03/000262. WO 03/055482, WO 04/046139, WO 04/045614, WO 04/063179, WO 04/063194. WO 
04/050645, and the liks; (17) retinoid modulators such as those disclosed in WO 03/000249; (18) GSK 
3beta/GSK 3 inhibitors such as 4-[2-(2-bromophenylH-(4-fluorophenyl-lH-imidazol-5-yllpyridine, 
Cr21022, Cr20026, Cr-98023. SB-216763, SB410111. SB-675236. CP-70949, XD4241 and those 
compounds disclosed in WO 03/037869. 03/03877, 03rt)37891. 03rt)24447. 05/000192, 05/019218 and 
the like; (19) glycogen phosphorylase (HGLPa) inhiWtois, such as AVE 5688, PSN 357, GPi-879, those 
disclosed in WO 03/037864. WO 03/091213, WO 04/092158, WO 05/013975, WO 05/013981, US 
2004/0220229, and JP 2004-196702, and the like; (20) ATP consumption promDtois such as those 
disclosed in WO 03/007990; (21) fixed combmations of PPAR y agonists and metfermm such as 
AVANDAMET; (22) PPAR pan agonists such as GSK 677954; (23) GPR40 (G-protein coupled receptor 
40) also called SNORF 55 such as BG 700, and those disclosed in WO 04/041266, 04/022551, 
03/099793; (24) GPR119 (also called RUP3; SNORF 25) such as RUP3, HGPRBMY26, PFI 007, 
SNORF 25; (25) adenosine receptor 2B antagonists such as ATL-618. ATl-802, E3080, and the like; (26) 
camitrne palmitoyl transferase inhibitor such as ST 1327, and ST 1326. and the like; (27) Fructose 1,6- 
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bisphospohatase inhibitors such as CS-9i7, MB7803, and the like; (28) glucagon antagonists such as 
AT77077, BAY 694326, GW 4123X, NN2501, and those disclosed in WO 03/064404, WO 05/00781, 
US 2004/0209928, US 2004/029943. and the like; (30) glucose-6-phosphase inhibitors; (31) 
phosphoeoolpyruvate carboxykinase (PEPCK) inhibitors; (32) pyruvate dehydrogenase kinase (PDK) 
5 activators; (33) RXR agonists such as MCi036, CS00018, JNJ 10166806, and those disclosed in WO 
04/089916, US 6759546. and the like; (34) SGLT inhibitors such as AVE 2268. KGT 1251, T1095/RWJ 
394718; (35) BLX.1002; 

*(b) lipid lowering g^ents such as (1) bile acid sequestrants such as, cholestyramine, colesevelem, 
colestipol, diallQ^laiiunoalkyl derivatives of a cross-linked dextran; Colestid®; LoCSiolest®; and 

10 Questran®, and the like; (2) HMG-CoA reductase inhibitors such as atorvastatm, itavastatin, 

pitavastatin, fluvastatin, lovastatin, pravastatin, rivastatin, rosuvastatin, simvastatin, rosuvastatin (ZD- 
4522), and the like, particularly simvastatin; (3) HMGr-CoA synthase mhibitors; (4) cholesterol 
absorption inhibitors such as FMVP4 (Forbes Medi-Tech), KT6-971 (Kotobuki Pharmaceutical), FM- 
VA12 (Forbes Medi-Tech), FM-VP-24 (Forbes Medi-Tech), stanol esters, beta-sitosterol, sterol 

15 glycosides such as tiqueside; and azetidinones such as ezetimibe, and those disclosed in WO 

04/005247and the like; (5) acyl coenzyme A -cholesterol acyl transferase (ACAT) inhibitors such as 
avasimibe, eflucinnbe, pactimibe (KY505), SMP 797 (Sumitomo), SM32504 (Smmtomo), and those 
disclosed m WO 03/091216, and the like; (6) CETP inhiWtors such as JTT 705 (Japan Tobacco), 
torcetrapib, CP 532,632, BAY63-2149 (Bayer), SC 591, SC 795, and fte like; (7) squalene synthetase 

20 inhibitors; (8) anti-oxidants such as probucol, and the like; (9) PPARa agonists such as beclofifarate, 

benzafibrate, dpiofibrate, clofibrale, etofibrate, fenofibrate, gemcabene. and gemfilcozil, GW 7647, BM 
170744 (Kowa), LY518674 (Lilly), GW590735 (GlaxoSmidddine), KRP-101 (Kyorin), DRF10945 (Dr. 
Reddy), NS-220/R1593 (NTippon Shinyaku/Roche, ST1929 (Sigma Tau) MC3001/MC3004 (MaxoCore 
Pharmaceuticals, gemcabene calcium, other fibric acid derivatives, such as Atromid®, Lcpid® and 

25 Tricor®, and those disclosed in US 6,548,538, and the like; (10) FXR receptor modulators such as GW 
4064 (GlaxoSmithWine), SR 103912, QRX401, LN-6691 (Lion Bioscience), and those disclosed in WO 
02/064125, WO 04/04551 1, and the like; (1 1) LXR receptor modulators such as GW 3965 
(GlaxoSmithkline), T9013137, and XTC0179628 (X-Ceptor Therapeutics/Sanyo), and those disclosed in 
WO 03/031408, WO 03/063796, WO 04/072041, and the like; (12) lipoprotein synthesis inhibitors such 

30 as niacin; (13) i«nin angiotensin system inhibitors; (14) PPAR S partial agcxiists, such as those disclosed 
in WO 03/024395; (15) bUe acid leabsorption inhibitors, such as BARI 1453, SC435, PHA384640, 
S8921, AZI>7706, and the like; and bile acid sequesterants such as colesevelam 
(WELCHOL/CHOLESTACaBL), (16) PPAR§ agonists such as GW 501516 (Ugand, GSKX GW 590735, 
GW-0742 (GlaxoSmidddine), T659 (Amgen/Tularik), LY934 (Lilly), NNC»10050 (Novo Nordisk) and 

35 those disclosed in W097/28149, WO 01/79197, WO 02/14291, WO 02/46154, WO 02/46176, WO 
02/076957, WO 03/016291, WO 03/033493, WO 03/035603, WO 03/072100, WO 03/097607, WO 
04/005253, WO 04/007439, and JP10237049. and the like; (17) triglyceride synthesis inhibitors; (18) 
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microsomal triglyceride transport (KfTTP) inhibitors, such as implitapide, LAB687, JTTISO (Japan 
Tobacco), CP346086, and those disclosed in WO 03/072532, and the like; (19) transcription 
modulators; (20) squalene epoxidase inhibitors; (21) low density Upoprotem (IDL) receptor inducers; 
(22) platelet aggregation inhibitors; (23) 5-LO or FLAP inhibitors; and (24) niacin receptor agonists 
5 including HM74A receptor agonists; (25) PPAR modulators such as those disclosed m WO 01725181, 
WO 01/79150, WO 02/79162, WO 02^)81428, WO 03/016265. WO 03AJ33453; (26) niadn-boimd 
chromium, as disclosed m WO 03/039535; (27) substituted add derivatives disclosed in WO 03/040114; 
(28) infused HDL such as LUV/BTC-588 (Pfizer). APO-Al Milano/ETC216 (Pfizer), ErC-642 (Pfizer), 
1SIS301012. IMF (Bruin Phanna), synthetic trimeric ApoAl, Bioral Ape Al targeted to foam cells, and 
10 Ibe like; (29) IB AT inhibitois such as B ARI143/HMR145A/ HMR1453 (Sanofi-Aventis, PHA384640E 
(Pfizer). S8921 (SMonogi) AZD7806 (AstrZeneca), AK105 (Asah Kasei). and the liie; (30) Lp-PLA2 
inhibitors such as SB480848 (GlaxoSmithkline), 659032 (GlaxoSmithkline), 6771 16 (GlaxoSmithkline). 
and the like; (31) other agents which affect lipic composition includmg FrC1001/ESP31015 (Pfizer), 
ESP-55016 (Pfizer), AGI1067 (AtheioGenics), AC3056 (AmyUn), AZD4619 (AstrZeneca); and 
15 (c) anti-hypertensive agents such as (1) diuretics, such as thiazides, inchiding 

chlorthaUdone, chlorthiazide, dichlorophenamide, hydroflumethiazide, indapamide. and 
hydrochlorothiazide; loop diuretics, such as bumetanide, ethacrynic acid, finosemide. and toreemide; 
potassium sparing agents, such as amiloride. and triamterene; and aldosterone antagonists, such as 
spironolactone, epirenone, and the Ufce; (2) beta-adrenergic blockers such as acebutolol. ataoolol, 
20 betaxolol, bevantolol. bisoprolol bopindolol, carteolol, carvedilol, celiprolol. esmolol, indenolol. 

metaprolol, nadolol, nebivolol, penbutoloi. pindolol, ptopanolol, sotalol. tertatolol, tilisolol, and timolol, 
and tbe Khe; (3) caldum djannel blockers such as amlodipine, aranidipine. azelnidipine, bamidipine, 
henidipine, bepridU, cinaldipine, clevidipine, diltiazem, efonidipine, felodipine, gallopamil, isradipine, 
laddipine, lemildipine, letcanidipine, nicardipine, nifedipine, nilvadipine, nimodepine, nisoldipine, 
25 nitrendipine, manidipme, pranidipine, and verapamil and the Uke; (4) angiotensin converting enzyme . 
(ACE) mhibitors such as bfaiazeptil; captopril; cilazapril; delaprU; enalapril; fosinopril; imidapril; 
losinopril: moexipril; quinapril; quinaprilat; ramipril; perindopril; perindropril; quanipril; spiiapril; 
tenocapril; tiandoiapril, and zofeiopril, and the like; (5) neutral endopeptidase inhibitors such as 
omapatrilat, cadoxatril and ecadotril. fosidotiil, sampattUat. AVB7688, ER4030, and the like; (6) 
30 endothelin antagonists such as tezosentan. A308165, and YM62899, and the like; C7) vasodilators such as 
hydralaane. clonidme, mmoxidfl. and nicotmyl alcohol, and the like; (8) angioteoan H receptor 
antagonists sudi as candesartan, eprosartan. irijesaitan, losartan, pnitosartan. tasosartan, teknisartan, 
valsaitan, and BXP-3137. FI6828K, and RNH6270. and the like; (9) ce/padten^c blockers as 
nipradaol, arodnolol and amosulalol, and the like; (10) alpha 1 blockers, such as terazosin, urapidil, 
35 prazosin, bunazosin. trimazosin. doxazosin, naflopidil, indoramin, WHIP 164, and XENOlO, and die like; 
(11) alpha 2 agonists such as lofexidine, tiamenidine. moxonidine, rilmenidme and guanobenz. and the 
like; and (12) aldostacone inhibitors, and the like; and 
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(d) anti-obesity agents, such as (1) 5HT (serotonin) transporter inhibitors, such as 
paroxetine, fluoxetine, fenfluramine, fluvoxamine, seatraline, and imipramine, and those disclosed in WO 
03/00663, as well as serotoninAioradrenaline re uptake inhibitors such as sibutraniine 
(MERIDIA/REDUCTIL) and dqpamine uptake inhibitor/Norepenephrine uptake inhibitors such as 
5 rada&xine hydrochloride. 353162 (GlaxoSinithkline), and the like; (2) ME (norepinephrine) transports 
inhibitors, such as GW 3206S9, despiramine, talsupraiD, and nomifensine; (3) CBl (cannabmoid-1 
receptor) antagonist^verse agonists, such as linKmabant (ACXOMPUA Sanofi Syntibelabo), SR-147778 
(Sanofi Synthelabo), AVE1625 (Sanofi-Aventis). BAY 65-2520 (Bayer), SLV 319 (Solvay), SLV326 
(Solvay). Cy945598 (Pfizer), E-6776 (Esteve), 01691 (Organix). ORG14481 (Qrganon), VER24343 

10 (Vemalis), NESS0327 (Univ of SassariAJniv of Cagliari), and those disclosed in US Patent Nos. 

4.973,587. 5,013.837, 5,081,122, 5,112,820, 5,292.736, 5,532,237. 5,624,941, 6,028,084, and 6,509367; 
and WO 96/33159, WO97/29079, W098/3i227, WO 98/33765, WO98/37061, W098/41519, 
W098/43635, W098/43636, WO99/02499, WOOO/10967, WO0W10968, WO 01/09120, WO 01/58869, 
WO 01/64632, WO 01/64633, WO 01/64634, WO 01/70700. WO 01/96330, WO 02/076949, WO 

15 03/006007. WO 03/007887, WO 03/020217, WO 03/026647, WO 03/026648, WO 03/027069. WO 
03/027076, WO 03/0271 14, WO 03/037332, WO 03/040107, WO 04/096763, WO 04/111039, WO 
04/111033, WO 04/111034, WO 04/1 11038, WO 04/013120, WO 05/000301, WO 05/016286, WO 
05/066126 and EP-658546 and the lite; (4) ghrelm agonists/antagonists, such as BVT81-97 
(BioVitrum), RC1291 (Rejuvenon), SRD-04677 (Sumitomo), unacylated ghrelin (TheraTechnologies), 

20 and those disclosed in WO 0^87335, WO 02/08250, WO 05/012331, and the lite; (5) H3 (histamine H3) 
antagonist/inverse agonists, such as thioperamide, 3-(lH-imidazol-4-yl)propyl N-(4-pentBnyl)caibamate), . 
clobeBpropit, iodophenpropit. imoproxifan, GT2394 (Gliatech), and A331440, and those disclosed in 
WO 02/15905; and C)-[3-(lH-imidazol-4-yl)propanol3carbainates (Kiec-Kononowicz, K. et al., 
Phannazie, 55:349-55 (2000)), piperidine-containing histamine H3-receptor antagonists (Lazewska, D, et 

25 al., Phannazie, 56:927-32 (2001), benzophenone derivatives and related conq)ounds (Sasse, A. et al,. 
Arch. Pharm.(Weinheim) 334:45-52 (2001)), substituted N-phenylcaibamates (Reidemeister, S. et al., 
Phannarie, 55:83-6 (2000)), and proxifan derivatives (Sasse, A. et al., J. Med. Chem., 43:3335^3 
(2000)) and histamine H3 receptor modulators such as those disclosed in WO 03/024928 and WO 
03/024929; (6) melanin-concentrating hormone 1 recqptor (MCHIR) antagonists, such as T-226296 

30 (Takeda), T71 (Takeda/Amgen), AMGN-608450, AMGN-503796 (An^gen), 856464 (GlaxoSmithkline), 
A224940 (Abbott), A798 (Abbott), ATCX)175/AR224349 (Arena Pharmaceuticals), GW803430 
(GlaxoSmithkine), NBM A (Neurocrine Biosciences), NGX-1 (Neurogen), SNP-7941 (Synapdc), 
SNAP9847 (Synaptic), T-226293 (Schering Plough), TPI-1361-17 (Saitama Medical School/UnivMsity 
of Cilifomia Irvine), and those disclosed WO 01/21 169, WO 01/82925, WO 01/87834, WO Q2A)51809, 

35 WO 02/06245, WO 02/076929, WO 02/076947. WO 02^)4433, WO 02/51809, WO 02/083 134, WO 
02/094799. WO 03/004027, WO 03/13574, WO 03/15769, WO 03/028641, WO 03/035624, WO 
03/033476, WO 03/033480, WO 04/004611, WO 04/004726, WO 04/01 1438, WO 04/028459, WO 
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04/034702, WO 04/039764, WO 04/052848, WO 04/087680; and Japanese Patent Application Nos. JP 
13226269. JP 1437059, JP200431551 1, and the like; (7) MCH2R (melanin concentrating hormone 2R) 
agonist/antagonists; (8) NPYl (neuropeptide Y Yl) antagonists, such as BMS205749, BIBP3226. J- 
1 15814, BBO 3304, LY-357897, CP-671906. and GI-264879A; and those disclosed in U.S. Patent No. 
5 6.001,836; and WO 96/1430X7, WO 01/23387. WO 99/51600, WO 01^5690. WO 01/85098. WO 
01/85173, and WO 01/89528; (9) NPY5 (neuropeptide Y Y5) antagonists, such as 152,804, S2367 
(Shionogi), E^99 (Esteve), GW-5e9180A, GW-594884A (GlaxoSmithkline). GW-587081X. GW- 
5481 18X: FR 235,208; FR226928, PR 240662, FR252384; 1229U91. GI-264879A. CGP71683A, C-75 
(Fasgen) LY-377897, LY366377. PD-160170. SR-120562A. SR-120819A.S2367 (Shionogi). JCF-104. 
10 and H409/22; and those compounds disclosed m U.S. Patent Nos. 6,140,354, 6,191.160, 6,258,837. 
6313.298, 6.326,375, 6,329,395. 6,335345, 6.337.332. 6329395. and 6,340.683 ; and EP-01010691, 
EP-01044970, and FR252384; and PCT Publication Nos. WO 97/19682, WO 97/20820, WO 97/20821. 
WO 97/20822, WO 97/20823. WO 98/27063. WO 00/107409, WO 00/185714, WO 00/185730, WO 
00/64880, WO 00/68197, WO 00/69849, WO 01/09120, WO 01/14376. WO 01/85714, WO 01/85730, 
15 WO 01/07409, WO 01/02379, WO 01/02379, WO 01/23388, WO 01/23389. WO 01/44201. WO 

01/62737, WO 01/62738, WO 01A)9120. WO 0200488. WO 02^2592, WO 02/48152. WO 02/49648. 
WO 02/051806, WO 02A)94789. WO 03/009845, WO 03/014083, WO 03/022849, WO 03rt)28726. WO 
()5/014592. WO 05/01493; and Norman et aL, J. Med. Chem. 43:4288^312 (2000); (10) leptin, such as 
recombinant human leptin (PEG^B, Hof&nan La Roche) and recombinant methionyl human leptin 
20 (Amgai); (11) leptin derivatives, such as those disclosed m Patent Nos. 5,552.524; 5352,523; 5352322; 
5321.283; and WO 96Q3513; WO 96^3514; WO 96/23515; WO 96/23516; WO 96/23517; WO 
96/23518; WO 96/23519; and WO 96/2352ft (12) opioid antagonists, such as nahnefene (Revex ®). 3- 
methoxynaltrexone, naloxone, and naltrexone; and those disclosed in WO 00/21509; (13) orexin 
antagonists, such as SB-334867-A (GlaxoSnrithkliiie); and those disclosed in WO 01/%302. 01/68609. 
25 02/44172. ()2/51232, 02/51838, 02/089800, 02/090355, 03/023561, 03/032991, 03/037847, 04A)04733, 
04/026866, 04/041791, 04/085403, and the like; (14) BRS3 (bombesin receptor subtype 3) agonists; 
(15) CCK-A (cholecystokinin-A) agonists, such as AR-R 15849. GI 181771. JMV-180. A-71378. A- 
71623, PD170292, PD 149164. SR146131. SR125180, bntabindide, and those disclosed m US 
5,739.106; (16) COTF (ciUary neurotrophic fectors). such as GI-181771 (Glaxo^mithKlme); SR146131 
30 (Sanofi Sjmthdabo); butabu»dide; and ED170.292. ED 149164 (Pfizer); (17) CNW derivatives, such as 
axcddne(Reg^eion);andthosedisclosedin WO 94A)9134. WO 98/22128. and WO 99/43813; (18) 
GHS (growth hormone secietagogue receptor) agonists, such as NN703, hexarelin. MK-0677, SM- 
130686. CP-424391, Lr692.429 and L-163.255, and those disclosed in U.S. Patent No. 6358951, U.S. 
PatentApplicationNos.2002/049196and 2002/022637; and WO 01/56592. and WO 02«2888; (19) 
35 5Hr2c (serotonin receptor 2c) agonists, such as APD3546/AR10A (Arena Pharmaceuticals), ATH88651 
(Athersys). ATH88740 (Athersys), BVT933 (Biovitrum/GSK). DPCA37215 (BMS), IK264; LY448100 
(LiUy). PNU 22394; WAY 470 (Wyeth), WAY629 (Wyeth), WAY161503 (Biovitrum). R-1065, VR1065 
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(Veraalis/Roche) YM 348; and those disclosed in U.S. Patent No. 3,914^0; and PCT Publications 
01/66548, 02/36596, 02/48124, 02/10169, 02/44152; 02/51844, 02/40456, 02/40457, 03/057698, 
05/0(K)849, and the like; (20) Mc3r (melanocortin 3 receptor) agonists; (21) Mc4r (melanocortin 4 
receptor) agonists, such as CHIR86036 (Chiron), CHIR915 (Chiron); MB-10142 (Melacure), ME-10145 

5 (Melacuie), HS-131 (Melacure), NBr72432 (Neuiocrme Biosciences), NNC 70-619 (Novo Nordisk), 
nP2435 (Ttanstech)and those disclosed in PCT PubUcations WO 99/64002, 00/74679, 01/991752, 
0y0125192, 01/52880, 01/74844. 01/70708, 01/70337, 01/91752, 01/010842, 02A)59095, 02/059107. 
02/059108, 02/059117. 02/062766. 02/069095, 02/12166, 02/11715, 02/12178, 02/15909, 02/38544, 
02/068387, 02/068388, 02/067869. 02^)81430, 03/06604, 03/007949, 03/009847, 03/009850, 03/013509, 

10 03/031410, 03/094918. 04A)28453. 04/048345, 04/050610, 04/075823. 04/083208. 04/089951, 

05/000339, and EP 1460069, and US 2005049269, and JP2005042839, and the like; (22) monoamine 
reuptake inhibitors, such as sibutratmine (Meridia ®/Reductil®) and salts thereof, and those compounds 
disclosed in U.S. Patent Nos. 4,746,680, 4,806,570, and 5,436,272, and U.S. Patent Publication No. 
2002/0006964, and WO 01/27068, and WO 01/62341; (23) serotonin reuptake inhibitors, such as 

15 dexfenfluramine. fluoxetine, and those in U.S. Patent No. 6.365,633, and WO 01/27060, and WO 
01/162341; (24) GLP-1 (^ucagon-like peptide 1) agonists; (25) Topiramate (Topimax®); (26) 
phytophaim conqyound 57 (CP 644,673); (27) ACC2 (acetyl-CoA carboxylase72) inhibitors; (28) P3 
(beta adrenergic receptor 3) agonists, such as iafebergron/AD9677/rAK677 (Dainippon/ Takeda), CL- 
316,243, SB 418790, BRL-37344. L-796568, BMS-196085, BRD-35135A, CGP12177A, BTA-243, 

20 GRC1087 (Glenmark Pharmaceuticals) GW 427353 (solabegcon hydrochloride), Trecadrine, Zeneca 
D7114. N-5984 (Nisshin Kyorin), LY-377604 CLilly), KT07924 (Kissei). SR 59119A, and those 
disclosed in US Patent Nos. 5,705,515, US 5,451,677; and W094/18161, W095/29159, W097/46556, 
WO98/04526 W098/32753, WO 01/74782, WO 02/32897, WO 03/014113, WO 03/016276, WO 
03/016307, WO 03/024948, WO 03/024953, WO 03/037881, WO 04/108674, and the like; (29) DGATl 

25 (diacylglycerol acyltransferase 1) inhibitors; (30) DGAT2 (diacylglycerol acyltransferase 2)inhibitors; 
(31) FAS (fatty acid synthase) inhibitors, such as Cerulenin and C75; (32) PDB (ptosphodiesterase) 
inhibitors, such as theophylline, pentoxifylline, zaprinast, sildenafil, amrinone, mikmcMie. cilostamide, 
roHpram, and cUomilast, as weU as Uiose described in WO 03/037432, WO 03/037899; (33) thyroid 
hormone p agonists, such as KB-2611 (KaroBioBMS), and those disclosed in WO 02/15845; and 

30 Japanese Patent Application No. JP 2000256190; (34) UCP-1 (uncoi?)ling protein 1), 2, or 3 activators, 
such as phytanic acid, 4-[(B)-2<5,6,7,84etrahydn>-5,5,8,8-tetiMQethyl-2-napthalenyl)-l^^ 
acid (TTNH8), and retinoic acid; and those disclosed in WO 99/00123; (35) acyl-estrc^ns, such as 
oleoyl-estione, disclosed in del Mar-Giasa, M. et aL. Obesity Research, 9:202-9 (2001); (36) 
glucocorticoid receptor antagonists, such as CP472555 (Pfizer), KB 3305, and those disclosed in WO 

35 04/000869, WO 04/075864. and the like; (37) 1 ip HSD-1 (1 1-beta hydroxy steroid dehydrogenase type 
1) inhibitors, such as BVT 3498 (AMG 331). BVT 2733, 3-(l-adamantyl)4-ethyl-5-(ethylthio)^H-lA4- 
triazole, 3-(l-adamantyl)-5-(3,4,5-trimBthoxyphenyl)-4-n3ethyl-4H-l,2,44^ 3-iadamantanyl- 
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O.6.7.8.9,10.ll.l2,3a-decahydro-l,2.4^azolo[43-al[ll]annulene, and those compounds disclosed in 
WO 01/90091, 01/90090. 01/90092, 02/072084, 04/01 1410, 04/033427. 04/041264. 04/027047, 
04/056744, 04/065351, 04/089415. 04/037251, and the like; (38) SCD-1 (steaioyl-CoA desatoase-1) 
inhibitors;'(39) dipeptidyl peptidase IV (DP-IV) inhibitors, such as isoleucine thiazoUdide. vaUne 
pynoUdide. saxagUptin, NVP-DPF728. LAF237 (vildagliptin). P93/01. TSL 225. TMC.2A/2B/2C FE 
999011 P9310«364. VIP 0177. SDZ Z74444. GSK 823093. E 3024. SYR 322. TS021. SSR 162369. 
GRC 8200. K579. NN7201. CR 14023. PHX 1004. EEDC 1149. PT-eSO. SK^)403; and the compounds 
disclosed in WO 02/083128, WO 02A)62764, WO 02/14271. WO 03/000180. WO 03/000181. WO 
03/000250 WO 03/002530, WO 03^)02531, WO 03/002553, WO 03A)02593, WO 03/004498, WO 
03/004496 WO 03/005766. WO 03/017936. WO 03/024942, WO 03/024965. WO 03/033524, WO 
mSSm wo 03/057144. WO 03/037327, WO 04/041795, WO 04/071454, WO 04/0214870, WO 
04/041273 WO 04/04 1820. WO 04/050658, WO 04A)46106. WO 04/067509. WO 04/048532, WO 
04/099185! WO 04/108730, WO 05/009956, WO 04/09806. WO 05/023762, US 2005/043292, and EP I 
258 476; (40) lipase inhibitors, such as tetrahydrolipstatin (orlistat«ENICAL), ATL962 
15 (AlizymLn-alceda), GT389255 (Genzyine/Peptinmume)Triton WR1339, RHC80267, lipstatin. 
teasaponin. and diethylmnbelliferyl phosphate, FL-386, WAY-121898. Bay-N-3176. valilactone. 
esteracin.ebelactone A. ebelactoneB,andRHC80267.and those disclosed in WOOl^^^ 
04/111004. andU.S. Pateat Nos. 4^98.089. 4.452.813. 5412,565. 5.391.571. 5.602,151. 4.405.644. 
4 189 438. and 4.242.453. and the like; (41)fatty acid transporter inhibitors; (42) dicarboxylate 
tamspoiter inhibitors; (43) glucose transporter inMbitors; and (44) phosphate transporter taMb^^^^ (45) 
anorectic bicycUc compounds such as 1426 (Aventis) and 1954 (Aventis). and the compounds disclosed 
in WO0W18749.WO01«2638,WO0y62746,WO01/62747,andWO03/015769; (46) peptide YY 

and PYY agonists such as PYY336 (NastecWMeick), AC162352 ffC Innovations/Curis/Amylin). 
TM30335/TM30338 (7TM Phanna). PYY336 (Emisphere Tehcnologies). pegylated peptide YY3-36. 
those disclosed in WO 03/026591, 04/089279, and the like; (47) lipid metabolism modulators such as 
maslinic acid, eiythrodiol. ursolic add uvaol, betulinic acid, betulin. and the like and compounds 
disclosed in WO 03/011267; (48) transcription factor modulators such as those disclosed in WO 
03/026576; (49) Mc5r (melanocortin 5 receptor) modulators, such as those disclosed in WO 97/19952, 
WO 00/15826. WO 00/15790. US 20030092041, and the Bke; (50) Brain derived neutotropic fector 
(BDNF).(51)Mclr(melanocortmlreceptor modulators such as 1X484 (Pioctor& 
like- (52) SHK antagonists such as BVT74316 (BioVitrmn). BVT5182c (BioVitnun), E^795 (Esteve). 
E^814 (Esteve). SB399885 (GlaxoSmithkline). SB271046 (fflaxoSmithUine), ROW6790 (Roche), and 
the like; (53) fatty acid transport protein 4 (FATP4); (54) acetyl-CoA carboxylase (ACQ inhibitors such 
as CP640186, CP610431, CF640188 (Pfizer); (55) C-terminal growth hormone fragments such as 
35 AOD9604 (Monash Univ/MetaboUc Pharmaceuticals), and the like; (56) oxyntomodulin; (57) 

neuropeptide FF receptor antagonists such as those disclosed in WO 04/083218. and the like; (58) an^lin 
agonists such as Symlfa/pramlintide/AC137 (Amylm); (59) Hoodia and trichocaulon extracts; (60) 
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BVT74713 and other gut lipid appetite suppressants; (61) dopamine agonists such as bupropion 
(WELI3UTRIN/GlaxoSimthkiine); (62) zonisamide (ZONEGRAN/Dainippon/Elan), and the like. 

Specific NPY5 antagonists of use in combination with a compound of the present invention are 
selected from Hit group consisting of: 3-oxo-N-(5-phenyl-2-pyrazinyl)-spiro[isobenzofaran-l(3H),4*- 
5 piperidine]-r<aiboxanude3-oxo-N-<7-rtfliioromethylpyrido[3,^^ 
l(3H),4'-piperidine]-r-caiboxamide,N45-(3-fluorophenyl)-2^ 

l(3H),4*-piperidine]-r-<:arboxaraide, trans-3'-oxo-N-(5-phenyl-2-pyrimidinyl)spiro[cyclohexane- 

14*(3*H)-isobenzofuran]-4<arboxamide,trans-3*K>xo-N-[H^ 

imidazoIyl]spiro[cyclohexane-l,lX3'H>-isobenzofuran]-4^ 

10 pyrazinyl)spiro[4-azais<>beiizofiiian- l{3H),r-cyclohexane]-4*-carboxamide, trans-N-I5-(3- 

fluorophenyl)-2-pyrimidinyl]-3-oxospiro[5-azaisobenzofaran-l (31^, 1 * -cyclohexane]-4" -carboxamide, 
trans-N-[5-(2-fluorophenyl)-2-pyiiniidinyl]-3-oxospiro[5-azaisobenzofuran-l(3H)4'-cycloh 
carboxamide, trans-N-[ l<3,5"<Jifluorc^henyl>4-inudazolyll-3K>xospiro[7-azaisobenzofuran-l(3H), T- 
cyc!ohexane]-4' -carboxamide, trans-3H3xo-N-<l-phenyl-4-pyrazolyl)spiro[4-a^^ 

15 cyclohexane]-4' -carboxamide, trans-N-[ l-{2-fluorophenyl>3-pyrazolyl]-3-oxospiro[6-azaisoben2ofuran- 
l(3H),r-cyclohexane]-4' -carboxamide, trans-3K)xo-N-(l-phenyl-3-pyra2»lyl)spiro[6-azaisobeiizofuran- 
l(3H).r-cyclohexane]-4'-carboxamide, trans-3-oxo-N-(2-i)httiyl-lA3-tria2ol-4-yl)spiio[6- 
azaisoben2ofuian-l(3H)4*-cyclobexane]-4'-caTboxamide, and pharmaceutically accqytable salts and 
esters thereof. 

20 Specific DP-IV inhibitors of use in combiDation with a conqpound of the present invention are 

selected from: 
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and phannaceuticaUy acceptable salts thereof. In paiticular, the compound of fonniila I is favorably 
combined wifli 7-[(3R>3-amino^2A5-trifluorophenyl)butanoyl]-3<trifluoironjea^^^ 
tetrahydio-lA4-triazolo[4,3-a]pyraane. 

"Obesity" is a condition in which there is an excess of body fat. The operational definition of 
obesity is based on the Body Mass Index (BMI), which is calculated as body weight per height in meters 
squared (kg/m^). "Obesity" refers to a condition whereby an otherwise healthy subject has a Body Mass 
fiidex (BMI) greater than or equal to 30 kg/m2, or a condition whereby a subject with at least one co- 
morbidity has a BMI greater than or equal to 27 kgftn?. An "obese SBbjecIf is an otherwise healthy 
subject with a Body Mass Index (BMI) greater than or equal to 30 kgto? or a subject with at least one 
co-morbidity with a BMI greater than car equal to 27 kg/in^. A "subject at risk for obesity" is an 
otherwise healthy subject with a BMI of 25 kg/m? to less than 30 kg/ni2 or a subject with at least one co- 
morbidity with a BMI of 25 kgAi^ to less than 27 kgta^. 
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The increased risks associated with obesity occur at a lower Body Mass Index (BMI) in Asians, 
hi Asian countries, including Japan, "obesity" refers to a condition whereby a subject with at least one 
obesity-induced or obesity-related co-morbidity that requires weight reduction or that would be improved 
by weight reduction, has a BMI greater than or equal to 25 kg/n^. In Asian countries, including Japan, 

5 an "obese subject" refers to a subject with at least one obesity-induced or obesity-related co-morbidity 
that requires wdgjit reduction or that would be improved by weight reduction, with a BMI greater than or 
equal to 25 kgftn^. In Asian countries, a "subject at risk of obesit/* is a subject with a BMI of greater 
than 23 kg/n^ to less than 25 kg/m?. 

As used herein, the term "obesity** is meant to encompass all of the above definitioas of obesity. 

10 Obesity-induced or obesity-related co-moitndities include, but are not limited to, diabetes, non- 

insulin dependent diabetes mellitus - type 2, impaired glucose tolerance, inapaired fasting ghicose, insulin 
resistance syndrome, dyslipidemia, hypertension, hyperuricacidemia, gout, coronary artery disease, 
myocardial inferction, angina pectwis, sleep apnea syndrome, Pickwickian syndrome, fatty liver, cerebral 
infarction, cerebral thrombosis, transient ischemic attack, orthopedic disorders, arthritis deformans, 

15 lumbodynia, emmeniopathy, and mfertility. A subset of the co-mort)idities include: hypertension, 

hyperlipidemia, dyslipidemia, glucose intolerance, cardiovascular disease, sleep apnea, diabetes mellitus, 
and other obesity-related conditions. 

'Treatment' (of obesity and obesity-related disorders) refers to the administration of the 
conqjounds of the present mvention to reduce or maintain the body weight of an obese subject One 

20 outcome of treatment may be reducing the body weight of an obese subject relative to that subject* s body 
weight immediately before the administration of the conq>ounds of the present invention. Another 
outcome of treatment may be preventmg body weight regain of body weigjit previously lost as a result of 
diet, exercise, or pharmacotherapy. Another outcome of treatment may be decreasing the occurrence of 
and/or the severity of obesity-related diseases. The treatment may suitably result in a reduction in food 

25 or calorie mtake by the subject, including a reduction in total food intake, or a reduction of intake of 

specific components of the diet such as carbohydrates or fats; and/or the mhibition of nutrient absorption; 
and/or the inhibition of the reduction of n^tabolic rate; and in weight reduction in patients in need 
thereof. The treatment may also result in an alteration of metabolic rate, such as an increase in metabolic 
rate, rather than or in addition to an inhibition of the reduction of metabolic rate; and/or m minimiz ation 

30 of the metabolic resistance that ncHmally results from weig^ loss. 

'Ttevention" (of obesity and obesity-related disraders) refers to the admrnistration of the 
compounds of die present invention to reduce or maintain the body weight of a subject at risk of obesity. 
One outcome of prevention may be reducing the body weight of a subject at risk of obesity relative to 
ttiat subject's body weight immediately before the administration of the compounds of the present 

35 invention. Another outcome of prevention may be preventing body weight regain of body weight 

previously lost as a result of diet, exercise, or pharmacotherapy. Another outcome of prevention may be 
preventing obesity lh>m occurring if the treatment is administered prior to the onset of obesity in a 
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subject at risk of obesity. Another outcome of prevention may be decreasing the occurrence andyor 
severity of obesity-related disorders if the treatment is administered prior to the onset of obesity m a 
subject at risk of obesity. Moreover, if treatment is commenced in akeady obese subjects, such treatment 
may prevent the occurrence, progression or severity of obesity-related disorders, such as, but not limited 
5 to, arteriosclerosis. Type H diabetes, polycystic ovarian disease, cardiovascular diseases, osteoaithritis, 
dermatological disorders, hypertension, msulin resistance, hypercholestetolemia, hypeitriglyceiidcmia, 
and cholelithiasis. 

The obesity-ieiated disorders herein are associated with, caused by, or result from obesity. 
Examples of obesity-related disorders hiclude overeating and buHmia, hypertension, diabetes, elevated 
10 plasma insulin concentrations and insulin resistance, dyslipidemias, hyperUpidemia, endometrial, breast, 
prostate and colon cancer, osteoarthritis, obstructive sleep apnea, choleUthiasis. gallstones, heart disease, 
abnormal heart rhythms and arrythmias, myocardial infarction, congestive heart failure, coronary heart 
disease, sudden death, stroke, polycystic ovarian disease, craniopharyngioma, the Prader-Willi 
Syndrome, Frohlich's syndrome. GH-deficient subjects, normal variant short stature. Turner's syndrome, 
15 and other pathological conditions showing reduced metaboUc activity or a decrease in restmg energy 
expenditure as a percentage of total fat-free mass. e.g, children with acute lymphoblastic leukemia. 
Further examples of obesity-related disorders are metabolic syndrome, also known as syndrome X, 
insulin resistance syndrome, sexual and reproductive dysfunction, such as infertility, hypogonadism in 
males and hirsutism in females, gastrointestinal motility disordas, such as obesity-related gastro- 
20 esophageal reflux, respiratory disorders, such as obesity-hypoventilation syndrome (Pickwickian 

syndrome), cardiovascular disorders, inflammatian. such as systemic inflammation of the vasculature, 
arteriosclaosis. hypercholesterolemia, hyperuricaemia.lowc!r back pain, gallbladder disease, gout, and 
kidney cancer. The compounds of the present invention are also useful for reducing the risk of secondary 
outcomes of obesity, such as reducing the risk of left ventricular hypertrophy. 
25 The term "diabetes," as used herein, mcludes both msulin-dependent diabetes meUitus (i.e., 

IDDM, also known as type I diabetes) and non-insulin-dependent diabetes mellitus (i.e., NIDDM, 
also known as Type H diabetes. Type Idiabetes, or insulin-dependent diabetes, is the result of an 
absolute deficiency of insuKn, the hormone which regulates glucose utffization. Type H diabetes, or 
insulin-independent diabetes (i.e., non-insulinwfependent diabetes melUtus), often occurs in the fece 
30 of notuial, or even elevated levels of insulin and appears to be the result of the inability of tissues to 
respond appropriately to insulin. Most of the Type H diabetics are also obese. The compounds of 
the present invention are useful fiir treating both Type I and Type n diabetes, niecomponnds are 
espedaUy effective for treating Type H diabetes. Tte compounds of the present invention are also 
uscfijl for treating and/or preventing gestational diabetes mellitus. 
35 It will be appreciated that for the treatment or prevention of migraine, a compound of the present 

mvention may be used in conjunction vriUi other anti-migraine agents, such as ergotamines or 5-HTi 
agonists, especially sumatriptan, naratriptan, zolmatriptan or ri2atriptan. 
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It will be appreciated tliat for the treatment of depression or anxiety, a compound of the present 
invention may be used in conjunction with other anti-depressant or anti-anxiety agents. 

Suitable classes of anti-depressant agents include norepinephrine reuptake inhibitors, selective 
serotonin reuptake inhibitors (SSRIs), monoamine oxidase inhibitors (MAOls), reversible inhibitors of 

5 monoamine oxidase (RMAs), serotonin and noradrenaline reuptake'inhibitoors (SNRIs), cortiootropin 
releasing factor (C3UF) antagonists, a-adrencw«ceptor antagonists, neurokimn-1 receptor antagonists and 
atypical anti-deptessants. 

Suitable norepinephrine reuptake inhibitors include tertiaiy amine tricyclics and secondary amine 
tricyclics. Suitable exarrq)les of tertiary amine tricyclics include: amitriptyline, clomipramine, doxepin, 

10 imipramine and tdbnipTamine, and pbarmaceutically acceptable salts thereof. Suitable examples of 

secondary amine tricyclics include: amoxapine, desipramine, maprotiline, nortriptyline and protriptyline, 
and pharmaceutically acceptable salts thereof. Suitable selective serotonin reuptake inhibitors include: 
fluoxetine, fluvoxamine, paroxetine, imipramine and sertraline, and pharmaceutically acceptable salts 
thereof. Suitable monoamine oxidase inhibitors include: isocarboxazid, phenelzine, tranylcypromine 

15 and selegiline, and pharmaceutically acceptable salts thereof. Suitable reversible inhibitors of 

monoamine oxidase include: moclobemide, and pharmaceutically acceptable salts thereof. Suitable 
serotonin and ncHadrenaline reuptake inhibitors of use in the present mvention include: venlafoxine, and 
pharmaceutically acceptable salts thereof. 

Suitable CRF antagonists include those cQzq)Ounds described in bitemational Patent 

20 Specification Nos. WO 94/13643, WO 94/13644, WO 94/13661, WO 94/13676 and WO 94/13677. 

Still further, neurokinin-l (NK-1) receptor antagonistsnaay be favorably employed with the CRi 
receptor modulators of he present invmtion. NK-1 receptor antagonists of use m the present invention 
are fully described, for ejaaaplo, m U.S. Patent Nos. 5,162,339, 5,232,929, 5,242,930, 5,373,003, 
5387,595, 5,459,270, 5,494,926, 5,496,833, 5,637,699; European Patent Publication Nos. EP 0 360 390. 

25 0 394 989, 0 428 434. 0 429 366, 0 430 771, 0 436 334, 0 443 132, 0 482 539. 0 498 069, 0 499 313, 0 
512 901, 0 512 902, 0 514 273, 0 514 274, 0 514 275, 0 514 276, 0 515 681, 0 517 589, 0 520 555, 0 522 
808, 0 528 495, 0 532 456, 0 533 280, 0 536 817, 0 545 478, 0 558 156, 0 577 394, 0 585 913, 0 590 152, 
0 599 538. 0 610 793, 0 634 402, 0 686 629, 0 693 489, 0 694 535, 0 699 655, 0 699 674, 0 707 006. 0 
708 101, 0 709 375, 0 709 376, 0 714 891, 0 723 959. 0 733 632 and 0 776 893; PCT JhtOTiational 

30 Patent Publication Nos. WO 90^)5525, 90«)5729, 91/09844, 91/18899, 92/01688, 92/06079. 92/12151, 
92/15585. 92/17449, 92/20661. 92/20676, 92/21677, 92^2569, 93/00330, 93/00331, 93/01159, 
93/01165, 93/01169. 93/01170, 93/06099. 93/09116, 93/10073. 93/14084, 93/14113, 93/18023. 
93/19064. 93/21155. 93/21181. 93/23380. 93/24465. 94/00440. 94A)1402, 94/02461, 94/02595. 
94/03429, 94/03445, 94/04494, 94AM496. 94/05625, 94A)7843, 94A)8997. 94/10165, 94/10167, 

35 94/10168, 94/10170, 94/11368, 94/13639, 94/13663, 94/14767, 94/15903, 94/19320, 94/19323, 
94^0500. 94/26735, 94/26740, 94/29309, 95/02595, 95/04040, 95/04042, 95/06645. 95/07886, 
95/07908, 95/08549, 95/11880, 95/14017, 95/15311. 95/16679, 95/17382, 95/18124. 95/18129. 
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95/19344, 95/20575. 95/21819, 95/22525, 95/23798, 95/26338. 95/28418. 95/30674, 95/30687, 
95/33744. 96/05181. 96/05193, 96/05203, 96/06094, 96/07649. 96/10562, 96/16939, 96^18643, 
96/20197, 96/21661, 96/29304. 96/29317, 96/29326, 96/29328. 96/31214. 96/32385, 96/37489, 
97/01553, 97/01554, 97/03066, 97/08144, 97/14671, 97/17362. 97/18206, 97/19084. 97/19942. 
5 97/21702, 97/49710, 98/24438-98/24441, 98/24442-98/24445, 02/16343, and 02/16344; and in British 
Patent PubUcation Nos. 2 266 529. 2 268 931. 2 269 170, 2 269 590. 2 271 774, 2 292 144. 2 293 168, 2 
293 169, and 2 302 689. 

Specific NK-1 antagonists of use in the presoit invention include: (±)-(2R3R,2S3S)-N-{ [2- 
cyclopropoxy-5<trifluor(miethoxy)-phenyninethyl}-2-phenylpiperidm-3^ 2-(RHl-(R)-(3> 
10 bis(trifluoioniefliyl)phenyl)etboxy)^(3<5-oxo-lH,4H-lA4-triazolo)i^ 

opeipitant; ai7493; GW597599; GW679769; R673; R067319; R1124; R1204; SSR246977i 
SSR2400600; T2328; and T2763; <x a pharmaceutically acceptable salt theaeof. 

Suitable atypical anti-depressants include: bupropion, lithiom. nefazodone, trazodone and 
viloxazine, and pharmaceutically acceptable salts thereof. 
15 Suitable classes of anti-anxiety agents include benzodiazepines and 5-HTi a agonists or 

antagonists, especially S-HTi a partial agonists, and corticotropin releasing fector (CRF) antagonists. 

Suitable benzodiazepines include: alprazolam, chlotdiazepoxide, clonazqpam, cMraazepate, 
diazepam, halazepam, lorazepam, oxazepam and prazepam, and phaimaceutically acceptable salts 
thereof. 

20 Suitable SJJTlA lecqptor agonists or antagraiists include, for example, the 5-HTiA rcceptw 

partial agonists buspirone. flesinoxan, gppiione and ipsapiione, and phannaceuticany acceptable salts 
thereof. 

Suitable cwticotiopin releasing fiictw (CRF) antagonists include those previously discussed 

herein. 

25 As used herem, the tenn "substance abuse disorders" includes substance dependence or abuse 

with or wifljout physiological dependence. The substances associated with these disorders are: alcohol, 
amphetamines (or amphetamine-like substances), caffeine, cannabis, cocaine, halludnograis, inhalants, 
marijuana, nicotine, opioids, phencyclidine (or phencyclidine-like conqwunds). sedative-hypnotics or 
benzodiazepines, and other (or unknown) substances and COTobinations of all of flie above. 

30 The term "substance abuse disacdws" inchides drag withdrawal disordeis such as alcohol 

withdrawal witihi or without perceptual disturbances; alcohol withdrawal delirium; an^etanrine 
withdrawal; cocane withdrawal; nicotine withdrawal; opidd withdrawal; sedative, hypnotic or 
anxiolytic withdrawal wiUi or wiftout pesrceptual disturbances; sedative, hypnotic or anxiolytic 
withdrawal delirium; and withdrawal symptoms due to other substances, ft will be a^jreciated that 

35 reference to treatment of nicotine withdrawal includes the treatment of syn^ms associated with 
smoking cessation. 
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Other "substance abuse disorders" include substance-induced anxiety disorder with onset dtiring 
withdrawal; substance-induced mood disorder with onset during withdrawal; and substarice-induced 
sleep disorder with onset during withdrawal. 

In particular, compounds of structural fonnula I are useful for aiding in stopping consunqption of 

5 tobacco and are useful in treadng nicotine dependencies and nicotine withdrawal. The co3iq)ounds of 
formula I produce in ccmsumers of nicodne, such as tobacco smokers, a total or partial abstinence from 
smoking. FUrther, withdrawal symptonos are lessened and the weight gain that generally accompanies 
quitting tobacco comsumption is reduced or nonexistent For smoking cessation, the compound of form I 
may be used in combination with a nicotine agonist or a partial nicotine agonist such as varenicline, or a 

10 monoamine oxidase inhibitor (NfAOI), or anoth^ active ingtedi^t demonstratmg efficacy in aiding 
cessation of tobacco consmqption; for example, an antidepressant such as bupropion, doxepine, 
omortriptyline; or an anxiolytic such as buspirone or clonidine. 

It will be appreciated that a combination of a conventional antipsychotic drug with a CBl 
receptor modulator may provide an enhanced effect in the treatment of mania. Such a combination 

15 would be expected to provide for a rapid onset of action to treat a manic episode thereby enabling 

prescription on an "as needed basis". Furthermore^ such a combination may enable a lower dose of the 
antispychotic agent to be used without compromising the efficacy of the antipsychotic agent, thereby 
minimizing the risk of advise side-effects. A yet further advantage of such a combination is that, due to 
the action of the CB 1 recqptor modulator, adverse side-effects caused by the antipsychotic agent such as 

20 acute dystonias, dyskinesias, akathesia and tremor may be reduced or prevented. 

Thus, according to a further aspect of the present invention there is prodded the use of a CB 1 
receptor modulator and an antipsychotic ag^ for the manufacture of a medicament for the treatment or 
prevoition of mania. 

The present invention also provides a method for the treatment or prevention of mania, which 
25 method conqnises administration to a patient in need of such treatment or at risk of developing mania of 
an anK)unt of a CBl receptor modulator and an amount of an antipsychotic agent, such dbiat together they 
give effective relief. 

In a further aspect of the present invention, there is provided a phaimaceutical composition 
comprising a CBl receptor modulator and an antipsychotic agent, together with at least one 
30 phamoaceutically acceptable carrier or excipient. 

It will be appreciated that the CBl receptor modulator and the antipsychotic agent may be 
present as a combined preparation for simultaneous, separate or sequential use for the treatment or 
prevention of mania. Such combined preparations may be, for exanqple, in the form of a twin pack. 

hi a further or alternative aspect of the present invention, there is therefore provided a product 
35 comprising a CB 1 receptor modulator and an antipsychotic agent as a combined preparation for 
simultaneous, sq>arate or sequential use in the treatment or prevention of mania. 
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The tenn "combination" also refers to the case where the compounds are provided in separate 
dosage forms and are administered sequentially. Therefore, by way of example, the antipsychotic agent 
may be administered as a tablet and then, within a reasonable period of time, the CBl receptor modulator 
may be administered either as an oral dosage form such as a tablet or a fast^lissolving oral dosage form. 
5 By a "fast-dissolving oral formulation" is meant, an oral delivery foim which when placed on the tongue 
of a patient, dissolves within about 10 seconds. 

Included witiiin the scope of the present invention is the use of CBl leceptormodulatOTsin 
conAmation with an antipsychotic a^nt in the treatment or prevention of hypomania. 

It will be ^pieciated that a cranbinatiOT of a conventional antipsychotic drug with a CB 1 
10 receptor modulator may provide an enhanced effect in the treatment of schizophrenic disorders. Such a 
combination would be expected to provide for a rapid onset of action to treat schizophrenic symptoms 
tiiereby enabling prescription on an "as needed basis". Furthermore, such a combination may enable a 
lower dose of tiie CNS agent to be used without compromising ±e efficacy of the antipsychotic agent, 
tiiereby minimizing tiie risk of adverse side-effects. A yet further advantage of such a combination is 
15 tiiat, due to die action of tiie CB 1 receptor modulator, adverse side-effects caused by tiie antipsychotic 
agent such as acute dystonias, dyskinesias, akatiiesia and tremor may be reduced or prevented. 

As used herein, tiie term "schizophrenic disorders" mcludes paranoid, disorganized, catatonic, 
undifferentiated and residual schizopbienia; schizophreniform disorder, schizoaffective disorder, 
delusional disorder, brief psychotic disorder, shared psychotic disonier. substance-induced psychotic 
20 disorder.andpsychoticdisardernototherwisespecified. Oflier conditions commonly associated witii 
schizophrenic disorders include self-injurious behavior (e.g. Lesch-Nyhan syndrome) and suicidal 
gestures. 

Suitable antipsychotic agents of use in combination witii a CBl receptor modulator include th& 
phenotiiiazine, tiiioxanthene, heterocycUc dibenzazepine. butyrophenone, diphenylbutylpiperidine and 

25 indolone classes of antipsychotic agent Suitable examples of phenofliiazines include chlorpromazine, 
mesoridazine, fliiOTidazine, acetophenazme, fluphenazine, peiphenazme and trifluoperazine. Suitable 
examples of thioxantiienes include chloiprotiiixene and fliiofluxene. Suitable examples of 
dibenzazepines include clozapine and olanzapme. An example of a butyrophenone is haloperidoL An 
exampleofadiphenylbutylpipetidineispimozide. An example of an indolone is moUnddone. Oflier 

30 antipsychotic agents include loxapme, sulpiride and risperidone. It will be appreciated tiial tiie 

antipsychotic agjmts vAen used in combination witii a CB 1 receptor modulator may be in tiie f orni of a 
phannaceutically acceptable salt, for example, chloipromazine hydrochloride, mesoridazine besylate, 
tiiioridazme hydrochloride, acetqpbenazme maleate, fluphenazme hydrochloride, flurphenazine enatiiate, 
fluphenazme decanoate. trifluoperazine hydrochloride, tiiiotiiixene hydrochloride, haloperidol decanoate, 

35 loxapine succinate and molindone hydrochloride. Perphenazine, chloiprotiiixene. clozapine, olanzapine, 
haloperidol. pimoade and risperidone are commonly used in a non-salt form. 
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Other classes of antipsychotic agpnt of use 5n combination with a CBl receptor modulator 
include dopamine receptor antagonists, especially D2, D3 and D4 dopamine receptor anUgonists, and 
muscarinic ml receptor agonists. An example of a D3 dopamine receptor antagonist is the compound 
PNU-99 194 A. An example of a D4 dopamine receptor antagonist is PNU- 101 387. An example of a 

S muscarinic ml receptor agonist is xanomeline. 

Anotter class of antipsychotic agent of use in combination with a CB 1 receptor modulator is the 
5-HT2A receptor antagonists, examples of which include MDL100907 and fananserin. Also of use in 
combination with a CBl receptor modulator are the serotonin dopamine antagonists (SDAs) which are 
believed to cooibine 5-HT2A and dopamme receptor antagonist activity, exanq>les of which include 

10 olanzapine and ziperasidone. 

Still further. NK-1 receptor antagonists may be favorably enq>loyed with the CB 1 receptor 
modulators of the present invention. NK-1 receptor antagonists for use in the present inventicxi are 
selected from the classes of compounds described previously. 

It will be appreciated that a combination of a conventional anti-asthmatic drug with a CB 1 

15 receptor modulator may provide an enhanced eflFect in the treatment of asthma, and may be used for the 
treatment or prevention of asthma, which method comprises administration to a patient in need of such 
treatment an amount of a compound of the present invention and an amount of an anti-asthmatic agent, 
such that together they give effective relief. Thus, according to a further aspect of the present invention 
there is provided the use of a CBl receptor modulator and an anti-asthmatic agent for the manu&cture of 

20 a medicament for the treatment or prevention of asthma. 

Suitable anti-asthmatic agrats of use in combination with a conqK)und of the present invention 
include, but are not limited to: (a) VLA-4 antagonists such as natalizumab and the con^unds described 
m US 5,510.332. WO97/03094. WO97/02289, WO96/40781. W096/22966, W09W2Q216. 
WO96/01644, WO96/06108, W095/15973 and WO96/31206; (b) steroids and corticosteroids such as 

25 beclomethasone. methylpiednisolone. betamethasone, predniscKie, dexamethasone, and hydrocortisone; 
(c) antihistamines (Hl-histamine antagonists) such as bromopheniramine, chlorpheniramine, 
dexchloipheniramine, triprolidine, clemastine, diphenhydramine, diphenylpyraline, tripelennamine, 
hydroxyzine, methdilazine, promethazine, trimeprazine, azatadme, cyproheptadine, antazoline, 
pheniramine pyrilanMne, astemizole, terfenadine, loratadine, desloratadine, cetirizine, fexofenadine, 

30 descarboethoxylOTatadine, and the like; (d) non-steroidal anti-asthmatics including P2-agonists (such as 
terbutaline, metaproterenol, fenoterol, isoetharine, albuterol, bitolterol. salmeterol, epinephrine, and 
pirbuterol), the(^hylline, cromolyn sodimn, atropine, ipratropium bromide, leukotriene antagonists (such 
as zafirlukast. montelukast. pranlukast, kalukast. pobilukast, and SKB-106,203), and leukotriene 
biosynthesis mhibitors (such as zileuton and B AY-1005); (e) anti-choliner^c agents includmg 

35 muscarinic antagonists (such as ipratropium bromide and atropine); and (f) antagonists of the chemokine 
receptors, especially CCR-3; and pharmaceutically acceptable salts thereof 
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It will be appreciated that a combination of a conventional anti-constipation drug with a CBl 
receptor modulator may provide an enhanced effect m the treatment of constipation, or chronic intestinal 
pseudo-obstruction, and for use for the manufacture of a medicament for tiie treatment or prevention of 
constipation or chronic intestinal pseudo obstruction. 
5 The present invention also provides a mefliod for the treatment or prevention of constipation, 

which metiiod comprises administration to a patient in need of such tteattnent an amount of a compomid 
of the present invention and an amount of an anti-constipation agent, such that togeflier tiiey give 
effective relief. 

Suitable anti-constipation agents of use in combination with a compound of the present invention 
10 include, but are not limited to. osmotic agents, laxatives and detergent laxatives (or wetting agents), 

bulking agents, and stimulants; and phaimaceutically acceptable salts fliereof. A class of osmotic agents 
can include, but is not limited to. sorbitol, lactulose, polyethylene glycol, magnesium, phosphate, sulfate, 
and pharmaceutically acceptable salts tiieieof . A class of laxatives and detergent laxatives, include, but 
are not limited to, magnesium, docusate sodium, and pharmaceutically acceptable salts tiiereof . A class 
15 of bulking agents include, but are not limited to. psyllhmi, metbylceUulose. calcium polycarbophil. and 
pharmaceuticaUy acceptable salts thereof. A class of stimulants include, but are not limited to. 
antimjquinones, and phenolphtiialein. and pharmaceutically acceptable salts tiiereof. 

It virai be q>pieciated tiiat a conJMnation of a conventiwial anti-ciirhosis drag wifli a CBl 
receptor modulator may provide an enhanced effect in flie tteatment of ckAosis of (he Uvea:, and for use 
20 for flie manufectoire of a medicament for the treatment or prevention of cinbosis of the Uver. 

The present invention also provides a metiiod for tiie treatment or prevention of cirrhosis of tiie 
liver, which metiiod comprises administration to a patient in need of such treatinent an amount of a 
compound of tiie present mvention and an anti-drrhosis agent, such tiuttogetfiertiiey give effective 

relief. 

25 Suitable anti-cirrhosis agents of use in combination with a compound of tiie present invention 

include, but are not limited to. corticosteroids, penicillamine, colchicine, interferon-y, 2-oxoglutanite 
analop, prostaglandin analogs, and otiier anti-mflammatory drugs and antimetabolites such as 
aiatiiioprine, mettiotrexate Jeflunamide, indometiiacin, naproxen, and fr-mercaptopurine; and 
pharmaceutically acceptable salts theieof. 

30 The metiiod of treatinent of tfiis kvention comprises a metiiod of modulating tiie CBl receptor 

and tieating CB 1 receptor mediated diseases by administering to a patient m need of such tieatment a 
non-toxic tiierapeutically efifective amount of a compound of tins invraition fliat sdectivdy antagonizes 
flie CBl receptor in prefereaice to flie odiar CB or G-protein coiq>led receptcxs. 

The term "fliaapeutfcaUy effective amount" means tiie amount tiie compound of sbiictural 

35 formula I tiiat wiU elicit tiie biological or medical response of a tissue, system, animal or human tiiat is 
being sought by the researcher, veterinarian, medical doctor or otiier clinician, which includes aUeviation 
of tiie symptoms of ttie disotder being teeated The novel metiiods of treatinent of tiiis invention are for 
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disortiers known to those skilled in the art. The terra *'maimnal" includes humans and companion 
anioials such as dogs and cats. 

The weight ratio of the compound of the Formula I to the second active ingredient may be varied 
and will depend upon the effective dose of each ingredient Generally, an effective dose of each will be 

5 used. Thus, for exanrple, when a conqjound of the Fonnula I is conibined with a P-3 agonist the weight 
ratio of the coii?)Ound of the Formula I to the P-3 agonist will generally range ftom about 1000:1 to 
about 1:1000, prefmbly about 200:1 to about 1:200. Combinations of a conq)ound of the Formula I and 
other active mgredients will generally also be within the aforementioned range, but in each case, an 
effective dose of each active ingredient should be used. 

10 Abbreviations used in the following Schemes and Exan^les: Ac: acetyl; aq.raqueous; 

AFI-ES: atmospheric pressure ionization-electrospray (mass spectrum term); Boc: tert-butyloxycarbonyl; 
DEAD: diethyl azodicarboxylate; DMAP: 4-dimethylanrinopyridine; DMF: dimethylfonnamide; DMSO: 
dimethylsulfoxide; EDC: l^thyl-3-(3-diroethylaminopropyl)-carbodiimide hydrochloride; EPA: ethylene 
polyacrylamide (a plastic); Et: ethyl ; g: gram; h: hours; Hex: hexane; HOBt: 1-hydroxybenzotriazole; 

15 HPLC: high pressure liquid chromatography; HPLC/MS: high pressure liquid chromatography/mass 
spectrum; in vacuo: rotoevaporation; IPAC or IPAc: isopropyl acetate; KHMDS: potassium 
hexamethyldisilazide; LAH: lithinm alummum hydride; LC: Liquid chromatography; LQMS, LC-MS: 
liquid chromatography-mass spectronu LDA: litluum diisopropyl amide; M: molar. Me: methyl; MHz: 
megahertz; min: minute; mL: milliliter; mmol: millimole; MS or ms: mass spectrum; MsCl: 

20 methanesulfonylchloride; N: normal; NaBHsCN: sodium cyanoboiohydride; NaBH(0Ac)3: sodium 
triacetoxyborohydride; NaHMDS: sodium hexamethyldisilazide; NMR: nuclear magnetic resonance; 
FhH: benzene; VtOr. platinum dioxide; PyBOP: (benzotriazol-l-yloxy)tripyrrolidino phosphonium 
hexafluorophosphate; Rh2(OAc)4: rhodium(II)acetate; R^: retention time; rt or RT: room temperature; 
TFA: trifluoroacetic acid; THF: tetrahydrofuran; TLC: thin layer chromatography; TMS-CN: 

25 trimethylsilylcyanide. 

The compounds of this invention may be prepared by employing reactions as shown in the 
following schemes, in addition to other standard manipulations that are known in the literature or 
exemplified m the experimental procedures. The illustrative schemes below, therefore, are not limited by 
the compounds listed or by any particular substitutents employed for illustiative purposes. Substituent 

30 numbering as shovm in the schemes does not necessarily correlate to that used in the claims and often, 
for clarity, a single substituent is shown attached to the compound m place of multiple substituents which 
are aUowed under the definitions of Formula I defined previously. 

In order to illustrate the invention, the following schemes and exaniples are included. These 
examples do not limit the invention. They are only meant to suggest a method of reducing the invention 

35 to practice. Those skilled in the art may find othCT methods of practicing the invention which are readily 
apparent to them. HowevCT, tfiose methods are also deemed to be within the scope of this invention. 
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Scheme 1. 



1 

O PYBOP.NMP Rl N 

N-NH + f^\i» CHia2.rt T 7, 

r3 R* R* 

In Scheme 1. an appropriately substituted hydrazine A is reacted with a carboxyHc acid fiunder 
standaniainidebondforiningconditi(«stoaffcmlthecarb<«^Ucarid In oider to iUustrate 

5 theinvention.tiiefoUowingexfflnplesaieincluded. These examples do not linut the invention. Theyare 
onlymeanttosnggpstamethodofreducingtheinventiontopnKAice^ Those skilled in the art nay find 
odKrmethodsofpracticingtbe invention which are readily apparentto them. However, those methods 

are also deemed to be within the scope of this invention. 

fip.n«n.lPrt)ceduies. The LCYMS analyses were preformed using a MIC310MASS ZMD mass 
10 spectiometercoupledtoanAGILENT HQO Series HPLC utilizing a YMCODS-A 4.6x50 mm column 
eluting at 2.5 mUmin with a solvent gradient of 10 to 95% B over 4.5 min. foUowed by 0.5 min at 95% 
B- solventA = 0.06%TFAmwater.solventB = 0.05%TFAinacetonitriIe. iH-NMR spectra were 
obtained on a 500 MHz VARIAN Spectrometer in CDCI3 or CP3OD as indicated and chemical shifts 
are reported as 5 usmg the solvent peak as reference and coupling constants ate reported in hertz (Hz). 

REFERENCE E?£AMPLE1 
N-MMh Y'-N-ri-f3-cMn m phenvlV2-f4 >rb1raYiphenvlVthvl1hvdra^^ 
StepA N-Methv1-N41-f^-rh1oit»henvI V? ,- ( 4- chlorophen Yr)ethYl1amine 

To a solution of 3-chloiobenzylaldehyde (4.3 iriL, 38 mmol) In 100 mL of benzene was added 5 g 
of 4Amdecularsieves and methylamme (95 niL of 2M solution in THF. 190 mmol). After the reaction 
20 mixture was stirred at rt overnight, the molecular sieves was removed by filtration, and concentration of 
the filtrate afforded the crude imine, which was dissolved in 100 mL of anhydrous THF and was added 4- 
cWorobenzyhnagnesimn chloride (0.25M in Et20, 168 mL. 42 mmol) via canula at -10 The cooling 
bath was removed and the reaction was stirred at it for 1 h. The reaction was quenched with aqueous 
NH4a. made basic with 2N NaOH, and extracted with EtOAc The organic extracts were dnedov« 
25 MgSoi filtered, and concentrated in vacuum to afford the title compound which was used in the next 
step witfaoutfinther purification. 1h NMR (500 CD3OD): 5 7.32 (s. IH), 7^7.21(m. 3H). 7.17 
(d, 2H), 6.97 (d, 2H), 3.70 (dd, IH). 3.05 (dd, IH), 2.82 (dd, IH). 2.19 (s. 3H). LC-MS: m/e 280 (M + 
H)* (2.5 min). 

StepB N-nitn«m-N^divl-N4f3-chloroD> '«^1V7--f4-chlornnhnivl^^^^ 
30 To a solution of N-methyl-N-tl-(3-chlorophenyl>2-(4K:hlorophenyl)]ethylamine of Step A and 

N-chlorosuccmimide (10 g, 76 mmol) in 140 mL of 01202 was added aqueous NaN02 (10.5 g, 152 
nmiol in 140 niL of water) and benzyltriethylammonium chloride (34.7 g, 152 mmol). After the reaction 
was stined at room temperature overnight, the layers were separated and the organic layer was washed 
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with water, aqueous scdium bicarbcmate, and brine. Then the organic layer was dried over anhydrous 
sodium sulfate, filtered, and concentrated to dryness. The residue was purified by flash column 
chromatography on silica gel eluting with 0 to 20% ethyl acetate in hexane to give the title compound. 
1h NMR (500 MHz, CD3OD): 5 7.41-7,36 (m, 3H). 7.32 (s, IH). 7.24 (d, 2H), 6.92 (d, 2H), 5.85 (dd, 

5 IH). 3.64 (dd, IH), 3.51 (dd. IH), Z86 (s. 3H). 

Step C N-Methvl-N41-f3^MorophenvlV244-cM Qiiophenvltethvnhvdra2ane 

To a mixture of dichloromethane/diethyl ether (500 mL, 4/1 v/v) was added TiCa4 (19 52 mL, 
178 mmol) and magnesium powder (4.33 g, 178 mmol) under N2. After stirring at room temperature for 
2 h, N-nitiosa^-methyl-N-[(3-chlorophenyl>2<4-cWoxophenyi)ethy con5)Ound (Step B, 11 g, 

10 35.6 mmol) in 100 mL of ether was added, and the reaction was stkred for another 30 min. The reaction 
was cooled to 0 "C, and was added dUute HQ (HiO/concentraled HCl, 40: 1 v/v). After stirring for 
another 2 h, the resulting purple solution was made alkaline by the addition of 2 N NaOH and was 
extracted with EtOAc. The organic layer was dried over anhydrous sodium sulfate, filtered, and 
concentrated to dryness. The residue was purified by flash column chromatography on silica gel eluting 

15 witii 30 to 60% ethyl acetate in hexane to give tiie tide con5>ound. *H NMR (500 MHz, CD3OD): 5 

7.32-7.26 (m, 3H), 7.23 (s, IH), 7.12 (d, 2H). 6.94 (d, 2H). 3.61 (dd. IH), 3.42 (dd, IH), 2.93 (dd, IH), 
2,39 (s, 3H). LC-MS: m/e 295 (M + H)^ (2.6 min). 



REFERENCE EXAMPLE 2 
20 N-Methvl-N-ri-f3^biDmonhenv lV2rr4^hloronhf^vl>thvnhvdTari^^ 

The tide conq>ound was prq>ared by the same procedure described in Reference Example 1 
substituting 3-chlQiobenzylaIdehyde with 3-bromobenzylaldehyde in Step A. 
LC-MS: m/e 340 (M + H)* (3.0 nrin). 

25 REFERENCE EXAMPLE 3 

N-Ethvl-N-ri-f3'ChlorophenvlV2-(4-chlorophenvl^thvl1hvdrazine 
Step A N^vl-N-ri-GH:MorophenvlV2-(4H:hlorophenvl)etfavllaniine 

To a solution of 3-chlorobenzylaldehyde (423 mL, 20 mmol) in 50 mL of benzene was added 5 g 
of 4A molecular sieves and ethylamine (50 mL of 2 M solution in THF, 100 mmol). After the reaction 

30 mixture was stirred at rt overnight, the molecular sieves were removed by filtration, and the filtrate was 
concentratedtogivethecradeiinine, which was dissolved in 60 mL of anhydrous TH^ 4- 
chlorobenzylmagnesium chloride (0.25M in Et20. 120 mL, 30 mmol) was added at -10 ^t. The coolmg 
bath was removed and the reaction was stirred at It for Ih. The reaction viras quenched with aqueous 
NH4CI, made basic with ZN NaOH, and extracted vidth EtOAc. The organic extracts were dried over 

35 MgS04, filtered, and concentrated in vacuum to afford the tide compound which was used in the next 
step witijout further purification. 1hNMR(500MHz,CD3OD): 57.33(s. IH), 7.24-7.21 (ra,3H), 7.18 
(d, 2H). 6.98 (d, 2H), 3.81 (dd, IH), 3.06 (dd, IH), 2.81 (dd, IH), 2.42 (m, 2H), 1.03 (t. 3H). 
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StepB N-T.itmso-N-ethvl- T ^4^-^^'^1"^»"henvlV?.-f4-chloropheiiYl)ethvnM^^ 

To a solution of N-ethyl-N-(H3Hchlorophenyl)-2K4<hlorophenyl)lethylaiDine Step A and N- 
chlorosaccmiHude (5.34 g, 40 nunol) in 70 mL of CH2CI2 was added aqueous NaN02 (5.52 g, 80 mmol 
of NaNOj in 70 mL of water) and benzyltriethylammonium chloride (1 8.2 g, 80 mmol). After the 
reaction was stirred for 48 hours, the layers were s^arated and the organic layer was washed with water, 
aqueous sodium bicarbonate, and brine. Then the organic layer was dried over anhydrous sodium sulfate, 
filtered, and concentrated to dryness, n^iesiduewaspurifiedby flash column chromatogr^hy on 
silica gel eluting withOto 15%ethyl acetate in hexane to give the title compound. ^HmiR (oOOIvIKz. 
CD3OD): 87.42(s.lH).7.39-7.33(m,3H).7.24(d.2H).7.21(d.2H). 5.62 (dd. IH). 3.70(m, 2H). 3.43 

(dd. lH),3.22(dd, lH),0.72(t.3H). LC.MS:m/e323(M+H)*(4.2min). 
StepC M-Rrhvl-N-ri-f3^Mftit»henvlV ?-f4-ch1oroDhftnv1V,thvnhvdraziae 

To a mixture of dichloromethane/diethyi ether (250 mL. 471 v/v) was added TiCl4 (8.7 mL. 79 
imnol) and magnesium powder (1 .92 g. 79 mmol) under N2. After stirring at rt for 2 h, N-nitroso-N- 
ethyl-N-[l-(3-chlorophenyl)-2-(4-chlorophenyl)ethyl]amine of Step B (5.1 g. 15.8 mmol) in 50 mL of 

15 diethy)etherwasadded,andthereactionwasstinedfor30min. The reaction was cooled to 0 "X: and 
was added dilute HCl. After stirring for another hour, the resulting pmtple solution was made alkaline by 
theadditionof2NNaOHandextractedwithEtOAc. TT»e organic layer was dried over anhydrous 
sodiumsulfate,filteied,andconcentratedtodiynes8. The residue was purified by flash column 
chromatography on siUca gel eluting with 20 to 50% ethyl acetate m hexane to give the titie compound. 

20 lHNMR(500MHz,CD3OD): 5 7.40 (s. IH), 735-7.21 (m, 3H). 7.21 (s, 4H), 4.41(dd, IH). 3.63 (dd. 

IH). 3.20 (m. 2H). 3.12 (dd. IH). 0.87 (t. 3H). 

REFERENCEEXAMPLE 4 

• ^-Anv1-M.ri-(V>^W»mphenvlV ^-r4^Morophenvl)pthYnMTa7Tne 

Step A N-A11v1-N-ri-f'^.^Mo«t>Dhenv T^-2-f4-chlOTonhenvl)ethYnamffie 

25 Toasolutionof 3-chlorobenzylaldehyde(3.4mL.30mmol)in lOOmLofbemenewasaddedSg 

of4AmDlecularsieves and allylamine (11.3 mL, ISOmmoI). After stirring at rt overnight, die molecular 
sieves was removed by filtration, and the filtrate was concentrated to give the crude imme. which was 
dissolved in 100 mL of anhydrous THF and was added 4-chlorobenzylmagnesium chloride (0.25M m 
Et20. 180 mU 45 mmol) at -10 °C. The cooling bath was removed and the reaction was stirred at rt for 

30 Ih. il»ereactionwasqueiK:hedwithaqueousNH4amadebasicwith2NNaOaandexliact«^ 
EtOAc. TheorganicextractsweiedriedoverMgS04.filtercd,andconcentratedinvacumato 

titie compound which was used in tiie next step without furtiier purification. NMR (500 MHz, 
CD3OD): 57.33(s.lH).7.21(m.3H).7.18(d.2H),6.98(d.2H). 5.80 (m. IH). 5.04 (s, IH). 5.02 (d. 

IH), 3.82 (dd, IH). 3.03 (dd. IH), 2.98 (dd. IH), 2.82 (dd. IB). 
35 StepB >J-r,itmso.N-allvl - N-n-r^^hloroDhp.nv1V2.<4-chloiophenYl)ediy>1amine 

To a sohition of N-allyl-N-[H3-chlorophenyl)-2-(4-chIorophenyI))ethylamine of Step A and N- 
chlorosuccinimide (8 g, 60 mmol) m 100 mL of CH2a2 was added aqueous NaN02 (8-28 g. 120 mmol 
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of NaN02in 100 mL of water) and benzyltriethylaimnonium chloride (27.4 g, 120 mmol). After the 
reaction was stirred at room tenqjerature for 48 hours, the layers wrae separated and the organic layer 
was washed with water, aqueous sodium bicarbonate, and brine. Then the organic layer was dried over 
anhydrous sodium sulfate, filtered, and concentrated to dryness. The residue was purified by flash 
5 column chromatography on silica gel eluting with 0 to 15% ethyl acetate in hexane to give the title 

compound. 1hNMR(500MHz,CD3OD): 87.41 (s, 1H). 7^8-7. 11 (ni.3H), 7.21 (d,2B0, 7.20 (d,2H). 

5.58 (dd, IH), 5.38 (m, IH), 4.96 (d, IH), 4.83 (s. IH), 4.37 (dd» IH), 3.77 (m, ZH). 3.43 (dd. IH). LC- 
MS: m/e 335 (M + H)* (4.3 min). 

StepC N-Allvl-N--ri-/3^hlQrDphenvlV2-r4H:htoroDhenvl>eth yl1hydrazine 
10 To a mixture of dichlwomethane/diethyl etha: (250 mL, 4/1 v/v) was added TiCl4 (8.7 noL, 79 

mmol) and magnesium power (1.92 g, 79 namol) under N2. After stirring at rt for 2 h, N-nitroso-N-aUyl- 
N-[H3-chlorc^henyIV2-(4-chlorophenyl)ethyl]amine of Step B (5.3 g, 15.8 mmol) in 50 mL of ether 
was added, and the reaction was stirred for another 30 min. The reaction was cooled to 0 °C, and was 
added dilute HCl (H20/concentrated HQ, 40: i v/v). After stirring for another hour, the resulting purple 
15 solution was made alkaline by the addition of 2N NaOH and extracted with EtOAc. The organic extracts 
were dried over anhydrous sodium sulfate, fiQtered, and concentrated to dryness. The residue was 
purified by flash column chromatography on silica gel elutibg with 20 to 30% ethyl acetate in hexane to 
give the title compound. IflNMR (500 MHz, (3)30D): 8 7.24 (s, IH). 7.23-7.20 (m, 3H). 7.13 (d, 2H), 
6.98 (d, 2H), 5.84 (m, IH), 5.19 (s, IH), 5.18 (d, IH), 3.80 (dd, IH), 3.43 (dd, IH), 3.17 (dd, IH), 3.03 
20 (dd, IH). 2,96 (dd, IH). LC-MS: m/e 321 (M -h H)* (3.4 min). 

REFERENCE EXAMPLE 5 
2-^2-PltLorophenvloxvV2-methvlpropioriic acid 
Stq>A 2-(2-PluorophenvIoxvV2-methvlnropionic acid 

25 To a solution of 2-fluorophenol (2.0 g, 18 mmol) and l,l,l-trichloro-2-methyl-2-propanol (7.9 g, 

45 mmol) in acetone (100 01L) was added sodium hydroxide (7.1 g, 0.18 mol), and an ice-water bath was 
periodically ^plied to maintain a gentle reflux. After the reflux subsided, the reaction was stirred for 
one additional hour. The volatile materials w^e removed on a rotary evaporator, and the residue 
partitioned between ether (100 mL), hexane (lOOmL) and water (200 mL). The aqueous layer was 

30 separated and acidified with concentrated hydrochloric acid (pH = 2), and extracted with eflier (3 x 100 
mL). The combined extracts were dried over anhydrous MgS04, filtered, and concentrated to dryness to 
give the tide conq)ound, which was used without. fintherpu^ 1HNMR(500MHz.CD3OD): 5 

7.15^7.05 (m, 4H), 156 (s, 6H). LC-MS: m/e 199 (M + 1)* (2.3 min). 

35 The acids of Reference Examples 6 and 7 were prepared following the procedures described for 

Reference Example 5 substituting 2-fluorophenol witii appropriately substituted phenols. 
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REFERENCE EXAMPLE 6 
■2-f:^-C!h1orophenvloxvV2-nieQivlp ropiomcacid 

iH NMR (500 MHz, CD3OD): 8 7.23 (t. IH), 7.00 (dd. IH). 6.93 (t, IH). 6.84 (dd, IH), 1.59 (s, 6H). 
LC-MS: m/e 215 (M + D*. (2.7 min). 

5 

REEERENCB EXAMPLE 7 
5-DichloroDhaivlnxvV2-metb vlpi^ionic acid 
1h NMR (500 MHz. CD3OD): 5 7.05 (t. IH), 6.84 (d, 2H), L60 (s, 6H). 



JO REFERENCE EXAMPLE 8 

?^?■.PvridvloxvV2^ ^^Y^^'^'*"™'' 
Step A Bftnr yl 2-r2-P Y"dYln^cv1propionate 

To a nrixture of 2-hydioxypyridme (2.9 g. 30 mmol). benzyl lactate (5.0 g, 21 mmol) and 
triphenylphosphine (12 g, 47 mmol) in 100 mL CHzQz was added diethylazodicarboxylate (7.8 mL. 45 

15 mmol) at 0°C. The reactioQ was allowed to warm to room temperature for4 h. The resulting mixture 
was diluted with hexane (100 mL) and concentrated with 20 g silica gel. The material was loaded onto a 
siUca gel column, which was eluted with 10% EtOAc in hexane to give the tide compound. Ifi NMR 
(500 MHz, CD3OD): 8 8.00 (dd. IH). 7.68 (ddd. IH). 736-7.28 (m, 5 H), 6.94 (dd. IH), 6.84 (dd. IH). 
5.30 (q, IH). 5.18 (s. 2H), 1.59 (d, 3H). LC-MS: m/e 258 (M + H)* (3.3 min). 

20 StepB p«n7vT 2-r2-Pv ridv1nxvV2-methvlbutanoate. 

To a sdntion of benzyl ^<2-pyiidylaxy)propionate (1.6 g, 6.2 mmol) and ethyl iodide (1.5 mL, 
25 mmol) in 10 mL anhydrous THE at -78°C was added sodium hexamethyldisflazide (1 M in THF. 9.3 
mU 9.3 mmol) (potassium hexametfayldisilazide in toluene may be used with similar results). The 
reaction was allowed to warm to room temperature over 2 h and was partitioned between saturated 

25 ammonium chloride (100 mL) and EtOAc (100 mL). The organic layer was separated and the aqueous 
layer extracted with EtOAc (2 x 50 mL). The combined organic extracts were dried over anhydrous 
sodium sulfate, filtered, and concentrated to dryness, and the residue was purified by flash column 
chromatography on siUca gel eluted with 10% EtOAc in hexane to give the title compound. IR NMR 
(500 MHz. CD3OD): 8 7.87 (dd, IH). 7.63 (ddd, IH), 7.27 (m. 3H). 7.18. (m, 2H). 6.85 (dd. IH). 6.74 

30 (dd, IH), 5.08 (ABq. 2H). 2.13 (m. IH), 1.94 (m. IH). 1.65 (s, 3H), 0.95 (t. 3H). IX>MS: m/e 286 (M + 
H)*(3.8mjn). 

StepC ?-r2.Pvridvlox YV2-niethvlbutanmc Acid 

A mixhiTB of benzyl i<^pyridyloxy>2-melhyIbutanoate (1,6 g, 5.5 mmol) and 10% palladium 
on carbon (50 mg) in 50 mL MeOH was degassed and filled with hydrogen using a baDoon. After 
35 stirring at room temperature overnight, the reaction mixture was filtered through CELITE diatomaceous 
earth and washed with MeOH (20 mL). and the filtrate was concentrated to dryness to give the tiUe 
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compound. NMR (500 MHz. CD3OD): 8 8.03 (dd, IH), 7.64 (ddd, IH), 6.89 (dd, IH), 6.76 (dd, 
IH), Z14 (m. IH). 1.94 (m. IH). L64 (s, 3H), 0.99 (t, 3H). LC-MS: m/e 196 (M + FD^'CLS min). 

REFERENCE EXAMPLE 9 
5 2-f2-PvridvloxvV2>inethYlpropiomc Acid 

The title compound was prepared following the procedures described for Reference Example 8 
substituting ethyl iodide and sodium hexamethyldisilazide with methyl iodide and potassium 
hexamethyldisflazide respectively at Step B. NMR (500 MHz, CD3OD): 5 8.04 (dd. IH), 7-64 (ddd. 

IH). 6.89 (dd. IH), 6.76 (dd. IH). 1.66 (s, 6H). LC-MS: m/e 182 (M + H)* (1.5 min). 

10 

REFERENCE EXAMPLE 10 
2-Methvl-2-f 5-chloro-2-pvridvlQxv^propionic acid 
Step A Ethyl 2-Methvl-2-(S-chlon>2-pvridvloxv^propionate 

A mixture of 5-chloro-2-hydroxypyridine (5.0 g, 39 mmol), ethyl 2-bromoisobutyrate (5.7 mL, 

15 39 mmol) and cesium carbonate (25 g, 77 mmol) in 50 mL acetonitrile was heated at 50^C overnight 
The volatile materials were removed by concentrating on a rotary evaporator, and the residue was 
partitioned between water (100 mL) and EtOAc (100 mL). The organic layer was separated and the 
aqueous layer extracted with EtOAc (2 x 100 mL). The combined organic extracts were dried over 
anhydrous sodium sulfate, filtered and concentrated to dryness, and the residue was purified by flash 

20 column chromatography on silica gel eluted with 5% EtOAc in hexane to give the title confound. 

NMR (500 MHz, CD3OD): 5 7.99 (d, IH), 7.67 (dd. IH), 6.68 (d, IH), 4.13 (q, 2H), 1.64 (s, 6H), 1.14 

(t,3H). LC-MS: m/e 244 (M 4- H)"" (3.41 min). 

StepB 2-Methvl-2-/5- chlQn>-2-DvridvlQxvVproDionic Acid 

A mixture of ethyl 2-methyl-2-(5-chl<MO-2-pyridyloxy)propionate and sodium hydroxide (0.85 g, 

25 21 mmol) m 15 mL acetaiitrile and 15 mL water was heated at 50°C overnight. The volatile materials 
were removed by concentrating on a rotary evaporator, and the residue was partitioned between 2 M 
hydrochloric acid (100 mL) and ether (100 mL). The organic layer was separated and washed with water 
(2 X 50 mL). dried over anhydrous MgS04, filtered and concentrated to dryness to give the title 
conqwund. IR NMR (500 MHz. CD3OD): 8 8.02 (d. IH), 7.65 (dd. IH), 6.77 (d, IH), 1.62 (s, 6H). LC- 

30 MS: m/e 216 CM + H)'^ (2,33 min). 

REFERENCE EXAMPLE 11 
2-Methyl-2-^5-trifluorQmethyl-2-pvridvloxv>propionic Acid 

The title con^und was prepared following the procedures described for Reference Example 10 
35 substituting 5-chlon>-2-hydroxpyridine with 5-<rifluoromethyl-2-hydro^^ ^HNMR 
(500 MHz, CD3OD): 5 8.38 (br s, IH). 7.93 (dd. IH), 7.13 (d, IH), 1.70 (s, 6H). LC-MS: m/e 250 (M + 

H)* (2.6 min). 
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REEBRENCE EXAMPLE 12 
7-Mrth Yl-2-f6-methvl-2-Dvridvlox v'>propiomcAcid 

The title compound was prepared following the procedures described for Reference Example 10 
substituting 5-<:hloro-2-hydroxpyridine with 6-n)ethyl-2-hydroxpyridine at Step A. NMR (500 MHz, 
5 CD3OD): 5 7.51 (t, IH). 6.74 (d. IH). 6.53 (d. IH). 2.34 (s. 3H). 1.64 (s. 6H). LC-MS: m/e 196 (M + 

H)*(1.3niin). 

REPEEIENCE EXAMPLE 13 
2-Methvl-2-(2-pvrimidvloxv^m opionicAcid 

The title conopound was pjqared foUowing flie procedures described for Referraice Exainple 10 
10 substituting 5^±lor(>-2-hydroxpyridine with 2-hydroxpyrin)idine at Step A. 1h NMR (500 MHz. 
CD3OD): 5 8.53 (d, 2H). 7.09 (t, IH), 1.74 (s. 6H). 

REFERENCE EXAMPLE 14 
7-MRflivl-2-f4-trifluoromethvl-2-pvridvloxv)p ropiomcAcid 
15 The title conqxiund was prepared following the procedures described for Reference Esanqple 10 

substituting 5-chloro-2-hydroxpyTidine with 44rifluoromethyl-2-hydiQxpyridine at Step A. NMR 
(500 MHz, CD3OD): 5 8.30 (d, IH). 7.18 (d, IH). 7.05 (s, IH). 1.71 (s, 6H). 

REFERENCE EXAMPLE IS 

20 ?-Methvl-2-(64rifluQrometb Y'-*-ry"<wdvl™y^F°P^'™g^ 

Tbet tide coiDpound was pr^ared foUowmg the procedures described for Refeieoce Example 10 
substituting 5-chIor<>-2-hydioxi>yiidine with 6-trifluoroDaethyl4-hydroxpyrimidine at Step A. NMR 
(500 MHz. CD3OD): 5 8.81 (s, IH), 7.28 (s, IH). 1.75 (s, 6H). LC-MS: m/e 251 (M + H)^ (21 min). 

25 REFERENCE EXAMPLE 16 

2-MethvI-2-f5-methvl-2-pvridvl nxv'>propionicacid 

The tide compound was prepared from 5-methyl-2-hydroxypyridine foUowmg die procedure 
described for Reference Exanq>le 10. ^H NMR (500 MHz. CD3OD): 5 7.85 (s. IH). 7.47 (dd. IH). 6.65 
(d. IH). 2.22 (s. 3H), 1.62 (s, 6H). LC-MS: m/e 196 (M + H)* (2.3 mm). 

30 

REFERENCE EXAMPLE 17 
2-Methvl-2-f 5-cvano-2.f!vridv loxvVcwiiCTiic Acid 
Step A Mariivl 2-niethv 1-2-r5-cvimo-2-T>vridvtoxv>Prqiag^ 

To a solution 2-methyI-2-(5-cHoio-2-pyridyloxy)propionic acid (Refaence Example 11. 1.0 g, 
35 4.6 mmol) in dichloromethane (10 cdL) and methanol (10 mL) at 0°C was added 

trimethylsilyldiazomethane (2 M in hexane) until a yellow color persisted. Aftsu stinring at room 
temperature for 15 min. the reaction mixture was concentrated to dryness to give the crude methyl ester. 



-45- 



wo 2006/041797 



PCT/US2005/03SS60 



which was used without further purification. Thus, the crude methyl ester was dissolved in acetonitrile (5 
mL), and was added potassium cyanide (0.45 g, 7.0 nunol), tributyltin chloride (0. 10 mL, 037 mmol). 
Hie mixture was degassed and was added tris(diben2ylideneacelone)dipalladium (0.15 g, 0. 16 mmol) and 
tri(teit-butyl)phosphme (10% weigjit, 2.2 mL, 0.84 mmol), and was degassed two more times. After 

5 heating at 80°C overnight The reaction mixtnre was cooled to room tenqjerature, diluted with dfanethyl 
sulfoxide (5 mL) and water (2 mL) and filtwed. The ffltrate was loaded onto a reverse phase HPLC 
column eluting with 20 to 100% water in acetonitrile to give the title compound. NMR (500 MHz. 
CD3OD): 5 8.43 (d. IH), 7.97 (dd, IH). 6.91 (d, IH), 3.63 (s, 3H), 1.66 (s, 6H). 
StepB 2-Methvl->2-^5^ vano>2-pvridvIoxv)propioDic Add 

10 To a solution of methyl 2-niethyl-2-(5-cyano-2-pyridyloxy)propionate (12 mg) in tetrahydrofuran 

(2 mL) and water (1 mL) was added lithium hydroxide monohydrate (10 mg). After stirring at room 
temp^atme overnight, the reaction mixture was acidified with 1 N hydrochloric acid, and the resulting 
mixture was partitioned between water (50 mL) and ethyl acetate (50 mL). The organic layer was 
separated, washed with water and brine, dried over sodium sulfate, filtered and concentrated to dryness 

15 to give the title compound. NMR (500 MHz, CD3OD): 5 8.23 (d. IH). 7.96 (dd, IH), 6.91 (d, IH), 

1.64 (s,6H). 

REFERENCE EXAMPLE 18 
2-Methvl-2-r 5-fluoro-2-pvridvl oxv>propionic Acid 
Step A Benzyl 2-^S-Fluora-2-pvridvloxv>propionate 

20 To a mixture of 5-fluoro-2-hydtoxypyridine (2.0 g, 18 mmol), benzyl lactate (3.2 g, 18 mmol) 

and ti^heaiylphosphine (93 g, 35 mnool) in 50 mL of CH2^2 was added diisopropylazodicaiboxylate 
(7.0 mL, 35 mmol) at 0**C. The reaction was allowed to warm to room temperature overnight. The 
resulting mixture was loaded onto a silica gel column, which was eluted with 0 to 25% EtOAc in hexane 
to give the title compound. 1H NMR (500 MHz, CD3OD): 5 7.81 (d, IH). 7.50 (ddd, IH), 7.36-7.26 (m, 

25 5H), 6.85 (dd, IH), 5.24 (q, IH), 5.16 (ABq, 2H) 1.55 (d, 3H). LC-MS: m/e 276 (M + H)^ (3.6 mm). 
StepB Benzvl 2>f5-PluoiX)-2"PvridvlQXvV2-methvlpropionate 

To a solution of benzyl 2-(5-fluoro-2-pyridylpxy)propionate (2.9 g, 10 mmol) and methyl iodide 
(3.3 mL, 53 mmol) in 40 mL of anhydrous THF at -78''C was added potassium hexamethyldisilazide (0.5 
M in toluene, 32 mL, 16 mmol). The reaction was allowed to wann to room temperature over 3 hand 

30 was partitioned between saturated anomonium chloride (150 mL) and EtOAc (150 mL). The organic 
layer was separated and the aqueous layer extracted with EtOAc (2 x 50 mL). The combined organic 
extracts were dried over anhydrous sodium sulfate, filtered, and concentrated to dryness, and the residue 
was purified by flash column chronoatograpby on silica gel eluted with 0 to 20% EtOAc in hexane to give 
the title compound. ^H NMR (500 MHz, CD3OD): 8 7.63 (d, IH), 7.44 (ddd, IH), 7.27 (m. 3H), 7.18 

35 (m. 2H), 6.74 (dd, IH). 5.09 (s, 2H) 1.64 (s, 6H). LC-MS: m/e 290 (M + H)* (3.7 min). 
StepC 2-f 5-Huoro-2rpyridvloxvV2-mgthvlDroD ionic Acid 
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15 



A mixture of benzyl 2-(5-fluoro-2-pyridyloxy)-2-methylpropionate (2.6 g, 9.2 mmol) and 10% 
palladium on carbon (0.26 mg) in 20 mL MeOH was degassed and filled with hydrogen using a balloon. 
After stirrmg at room temperature for 3 h, the reaction mixture was filtered through CELITE 
diatomaceous earth and washed with MeOH (20 mL), and the filtiBte was concentrated to dryness to ^ve 
the title compound. Ir NMR (500 MHz. CD3OD): 5 7.91 (d, IH). 7.48 (ddd. IH), 6.78 (dd, IH). 1.65 
(s. 6H). LC-MS: m^e 200 (M + H)^ (2.6 min). 

REFERENCE EXAMPLE 19 
0-MA»t ^1-?^4-Tnethvl-? ~pY"^vtoxv^M0picAcid 

2-Methyl-2K4-iiiBthyl-i-pyridyloxy)ptopiomc Acid was prepared following the procedures 
described for Reference Example 17 substitutnig 5-fluoro-2-hydroxypyridine with 4-methyl-2- 
hydroxypyridineatStepA. 1HNMR(500MHz,CD3OD): 5 7.88 (d, IH), 6.73 (d. IH). 6.57 (s. IH). 

2.28 (s,3H). 1.63 (S.6H). 

REFERENCE EXAMPLE 20 

'■)JN/r^thyl-7- ('S.difluorQ Tnarhvl-2-pvridv1oxv>propionicAcid 

Step A 4-r!hlQro-3-Pvridinecarbo xaldehvde 

To a solution of 2^Mo«>-5-iodopyridine (18 g. 75 mmd) m ether (100 mL) and tetrahydrofu^ 

(100 mL) at -78°C was added tert^JutyUithiran (1.7 M in pentane. 60 mL. 100 mmol). After stirring at - 
78''C for 30 min. DMF (1 1 inU 150 mmol) was added, and the reaction was allowed to warm up to O'-C 
over 30 mm, and was poured into a stirred mixture of ice (200 g). concentrated hydrocWoric acid (20 
mL) and ether (200 mL). The organic layer was separated, washed with water and brine, dried over 
anhydrous magnesium sulfate, filtered and concentrated to dryness. The residue was purified by flash 
column chromatography on sihca gel eluting with 0 to 10% ether in hexane/dichloromethane (Id) to 
give the title compound. Ifl NMR (500 MHz. (3)30D): 10.18 (s. IH), 8.90 (s. IH). 8.17 (d, IH). 7.55 

(d. IH). 

St^B 4-Chloro-3-diflnoromethy lpvridme 

To a solution of 4-chloro-3-pyridinecarbc«aId6hyde (3.7 g. 26 mmol) m 15 mL of 
dichloromethane at -78>as added (dimethylammo)sulfur trifluoride (15 mL. 0.15 mol). and the reaction 
was allowed towaimup to loomtemperature overnight The reaction was quenched by carefimy 
transfemngintoamixtuieafice(100g)aBdsodiumsulfite(10g). The product was extracted with ether 
(100 mL X 2). and the comhmed extracts were washed with water and brine, dried over anhydrous 
inagnesiumsulfiile.filteredaBdconcentratedtodiyness. The residue was purified by flash column 
chromatography on silica gel eluling with 0 to 10% ether in hexane to give the title compound. H NMR 
35 (500 MHz. CD3OD): 5 8.59 (s, IH). 7.84 (d, IH), 7.48 (d. IH), 6.74 (t, IH). 
StepC 2-Mftthvl-245- d ifl"mninethvl-2-pvridvloxvtmDT>ionicAcid 



20 



25 



30 
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The dtle compound (1.6 g) was prepared from 4-chloro-3-difluoriomethylpyridine (3.0 g) 
following the pixxedure described for Reference Example 15 with the following modifications. The 
ester intermediate was purified by flash column chromatography on silica gel eluting with 0 to 10% ether 
in hexane. The hydrolysis of the ester to the title conq)Ound was effected with lithium hydroxide in 
5 methanol/tetrahydrofiiran/water. NMR (500 MHz. CD3OD): 8 8.22 (d, IH), 7.82 (dd, IH). 6.88 (d, 

lH).6.T7(t, lH),1.64(s,6H). 

REFERENCE EXAMPLE 21 
l-Metfavlcvclo ^"^"p^«y boxvlic Acid 

10 Stq>A Ethvl l-Methvlcvclobur^ l^egarhoxyKc Acid 

To a solution of ethyl cyclobutanecarboxylate (1.0 g. 7.8 mmol) and methyl iodide (2.4 mL, 39 
mmol) in 20 mL of anhydrous tetrahydrofuran at -78''C was added potassium hexamethyldisilazide (0.5 
M in toluene, 23 mL, 12 mmol), and the reaction was allowed to warm to room temperature overnight- 
After quenching with saturated ammonium chloride (10 mL), the resulting mixture was partitioned 

15 between water (100 mL) and ethyl acetate (100 mL). The organic layer was separated, washed with 

water and brine, dried over anhydrous magnesium sulfate, filtered and concentrated to dryness to give the 
title coiiq)ound. which was used without further purification. NMR (500 MHz, CD3OD): 5 4,12 (q, 

2EI), 2^-1.8 (m. 6H). 1.48 (s. 3H), 1.25 (t. 3H). 
StepB 1-Methvlcvclobutanecarboxvlic Acid 

20 To a solution of ethyl 1-methylcyclobutanecaiboxylate (Step A. 1.0 g, 7.0 mmol) in water (10 

naL) and dioxane (10 naL) was added lithium hydroxide monohydiate (2 g, 48 mmol), and the mixture 
was heated at 100**C for 2 days. After cooling to room tenoperature, the reaction was quenched with 2 M 
hydrochloric acid to pH = 2, and the resulting mixture was partitioned between water (100 mL) and ethyl 
acetate (100 mL). The organic layer was separated, washed with water and brine, dried over anhydrous 

25 magnesium sulfate, filtered and concentrated to dryness to give the tide compound, which was used 
witiioutfurtiier purification. NMR (500MHz. CD3OD): 62.5-1.8 (m. 6H), 1.39(s,3H). 

REFERENCE EXAME1£ 22 

1-EthvIcvclobutanecarboxvIic Acid 
30 The titie compound was prepared following the same procedure as described for Reference 

Bxan5)le 9 substituting metiiyl iodide with ethyl iodide. NMR (500 MHz. CD3PD): 8 2.44-2.34 (m, 

2H). 1.96-1.84 (m. 4H), 1,81 (q, 2EI), 0.84 (t, 3H). 

REFERENCE EXAMPLE 23 

35 l-Propvlcvclobutanecaifaoxvlic Acid 
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The title compound was prepared following the same procedure as described for Reference 
Example 9 substituting methyl iodide with propyl iodide. IR NMR (500 MHz, CD3OD): 8 ^46-2.34 (m. 
2H), 1.96-1.84 (m, 4H), 1.78-1.70 (m, 2H), 1.30-1.20 (m, 2H), 0.92 (t, 3H). 

5 REFERHSfCE EXAMPLE 24 

1-TsnpropvIcvcIohutanecaibox vlic Acid 

• The tide compound was prepared foUowing the same procediTO 
Example 9 substituting methyl iodide with isopropyl iodide at Step A and potassium hydroxide in 
dimethylsulfoxideandwaterforlithiumhydroxideindioxaneandwater. 1hNMR(500MHz.CD3OD): 

10 5 2.7-1.7(111, 7 H), 0.93 (d.6H). 

REFERENCE EXAMPLE 25 

I .Benz ylcvcLob 'iranRcarbo xvlic Acid 

The title compound was prepared following the same procedure as described for Reference 
15 Example 9 substituting methyl iodide with benzyl bromide. 1h NMR (500 MHz. CD3OD): 5 7.26-7.14 
(m, 5H), 3.09 (s, 2H), 2.42-2.34 (m, 2H), 2.11-Z04 (m, 2H). 1.95-1.83 (m. 2H). 

REHERENCE BXAMKB 26 

|-T>henvlcvclob"^ '"^^>»^vKc Acid 
20 Aimxtnreofl-phenylcydobutanecarbonitrile(5.0g.32mmDl)mwater(50inL)and 

concenttaledhydrochloricacid(50mL)washealedatl00»Cfor3h. After cooling to room temperature, 
the product was extracted with ethyl acetate (2x50 mL). and the ethyl acetate solution was back extracted . 
with 2 M aqueous sodium hydroxide (2x50 mL). The aqueous extracts were neutralized with 
concentrated hydrochloric acid (pH = 2), and the product was extracted with ethyl acetate (2 x 50 mL). 
25 The organic extracts were dried over anhydrous magnesium sulfate, filtered and concentrated to dryness 
to give the title compomid as a white solid (0.66 g). 1H NMR (500 MHz, Ca^sOD): 8 7.40-7.18 (m. 5H). 
2.86-2.75 (m, 2H). 2.54-2.43 (m. 2H). 2.08-1.98 (m, IH). 1.90-1.80 (m. IH). 

REFERENCE EXAMPLE 27 

30 1 -teTt-ButQXvcarbonvl-3-e *HY^''"*'''>'™^'^-*^^^'^ ^"'^ 

StepA Mrth yl l-tett-Bntoxvcarbo nvlazetidine-3-caiboxvlate 

To a solution of l4ert-butoxycaibQnyla2etidin&-3-c!U*oxylic acid (0.90 g, 4.5 mmol) in methanol 

(10 mL) and methylene chloride (10 mL) at 0°C was added trimethylsflyldiazomethane (2 M in hexane, 4 

mU 7.0 mmol) untU a yellow color persisted The reaction was stirred at room temperature for 10 min, 
35 and was concentrated to dryness to give the tide compound, which was used without further purification. 

iH NMR (400 MHz, CD3OD): 5 4.15 (d, 2H). 3.76 (s. 3H). 3.72 (d. 2H), 1-94 (q, 2H). 1.42 (s, 9H). 0.88 

(t, 3H). LC-MS: m/e 266 (M -i-Na)*. 
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StepB l-tert-Butoxvcarbonvl"3-ethvlazetidine-3-caifaoxvlic Acid 

The title compound was prepared followiBg the procedure described for Reference Exaiiq>]e 10 
substituting cyclobutanecarboxylate with methyl l-tert-butoxycarbonylazetidine-3-carboxylate- 
NMR (500 MHz, CD3OD): 5 4.12 (d, 2H), 3.70 (d, 2H), 1.82 (q. 2H). 1.42 (s, 9H), 0.90 (t, 3H). 

EXAMPLEl 





N'-[l-(3-CWorophenyl)-2-(4-cMon^henyl)ethyl]-N'-inethyI-N-{2-i^ 

vnoxvlpropanovUhvdrazide _ 

10 To a solution of N-methyl-N-[H3-chlorophenyl)-2-(4-chlorophenyl)ethyl]hydraz*me (Reference 

Example 1, 295 mg, 1 nmK^l) and 2Hnethyl-2-(5-trifluoromethyl-2-pyridyloxy)propionic Acid (Reference 
Example 1 1, 299 mg, 1.2 mmol) in 4 naL of dichloromethane was added PyBop (1.04 g, 2 mmol) and N- 
methyhnorpholine (0.329 noL, 3 mmol). After stirring at rt ovemigjit, the reaction mixture was loaded 
onto a silica column eluting with 20-30% EtOAc in hexanes to afford the title compound. NMR (500 
15 MHz. CDsOD): 5 8.30 (bs, IH). 7.96 (dd, IH). 7.18 (s, IH), 7,15 (m, IH), 7.12 (dd, IH), 7.05 (d, 2H), 
7.01 (d, IH), 6.95 (d, IH), 6.71 (d, 2H). 3.82 (dd, IH), 3.23 (dd, IH), 2.71 (dd, IH), 2.41 (s, 3H), 1.63 (s, 
3H),1,55(5,3H). LC-MS: m/e 526 (M + H)* (4.2 nrin). 

The material described above was separated into two pure enantiomers by eluting on a Qnialpak 
AD column. 

20 Slower eluting isomer: retention time 8.9 min (flow rate = 0.75 miymin, 7% EtOH in hexane). ^H NMR 
(500 MHz. CD3OD): 5 8.30 (bs, IH), 7.96 (dd, IH), 7.18 (s. IH). 7.15 (m, IH), 7.12 (dd, IH), 7.05 (d, 
2H), 7.01 (d, IH), 6.95 (d, IH). 6.71 (d, 2H), 3.82 (dd, IH), 3.23 (dd, IH), 2.71 (dd, IH), 2.41 (s, 3H), 
1.63 (s, 3H), 1.55 (s, 3H). LC-MS: m/e 526 (M + H)"" (4.2 mm). 

Faster eluting isomer, retention time 6.6 min (flow rate = 0.75 mL/min, 7% EtOH in hexane). ^H NMR 
25 (500 MHz. CDsOD): 5 8.30 (bs, IH), 7.96 (dd. IH). 7.18 (s, IH). 7.15 (m, IH), 7.12 (dd, IH). 7.05 (d, 
ZH), 7.01 (d. IH). 6.95 (d, IH), 6.71 (d, 2H), 3.82 (dd, IH). 3.23 (dd, IH), 2.71 (dd. IH). 2.41 (s. 3H). 
1.63 (s, 3H), 1.55 (s, 3H). LC-MS: m/e 526 (M + H)* (4.2 min). 

(3oii5)ounds of Exanq)les 2-13 (Table 1) were prepared ftom hydrazines of Reference Example 2- 
30 4 and the appropriate carboxylic acid of Reference Examples or commercial sources following the 
procedures described in Example 1. 
Table 1. 
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Ex. 
No. 



Name 



2. N*-[H3-bioinDphenyl)-2-<4- 
cMorophenyl)ethyl]-N'-methyl-N- 

l{2-methyl-2-[5- 
trifluoroniethypyridin-2- 
yl)oxy]propajioyl }hydrazide 



3. Faster duting isomer. N'-[l-(3- 
bromDphenyl)-2-(4- 
chlorophenyl)ethyl)-N'-'methyl-N" 

{2-methyl-2-[5- 
txifluon)metbypyridin-2- 
yl)ox y]propanoyl }hyrazide 



Br 



a 



4, Slower eluting isomer: N'-[K3- 
bromDphenyl)-2-(4-chlorophenyl) 
ethyIl-N''^thyl-N-{2-inethyl-2-[5- 
trifluororoethypyridm-2- 
yl)oxy]propanoyl}hydia2ide 



5. N'-[l-{3-bromqphenyl>2-(4- 
cbloropheiiyl)ethyr|"N*-methyl-N- 
(1-phenylcyclqpeatanecafboxyl) 
hydraade 



Structure 



] detention 
Time 
(min.) 






HPLC-massl 
spectrum 
m/e 



4.2 



570 




4.7 



511 



6. taster elating isomer. N*-[K3- 
brQmophenyl)-2-{4- 
cMorophenyl)ethyll-N'-methyl-N- 
rr2SVphenylbutaDoyl]hydrazide 



4.1 



485 



7. Slower eluting isomer N'-[l-(3- 
broinophenyl>2-(4- 
chlorophenyl)ethyl]-N'-methyl-N- 
I r(2SV phenvlbutanoynhvdrazide 




4.1 



48S 
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8. 


Faster elutingisonifin N'-[H3- 
chloTopheiiyl)-2-<4- 
chloropheiiyl)ethyl]-N*-^iiethyl-N- 
[(2S>-phenybutanoyl]hydra2ide 








4.1 


441 


9. 


Faster elutingisomen N'-(l-(3- 
chlorophenyl>2-(4- 
chlorophenyl)ethyl]-N'-niethyl-N- 
[(2S)"phenylbutanoyl]hydiazide 




o 


J " k 


4.1 


441 


10. 


N'-(l-(3-cMoiophenyl)-2-(4- 
chlorophenyl)ethyl]-N*-niethyI-N- 
{2-[5-trifluaroinethypyiidm-2- 
yl)oxy]butanoyl )hydTazide 


j 

or 






4.3 


526 


11. 


N'[l-(3-chloropbrayl)-2K4- 
cWorophenyl)ethyI]-N'-aUyl-N-{2- 
inethyl-2r[54rifIucH?oniethypyridin- 
2-yl)oxy]proDanoYl}hydiazide 


J 






4.6 


552 


12. 


N'-{ l-(3-chl<xrophenyl>2-(4- 
chlorophenyl)ethyl]-N*-methyI-N- 
(2-niBthyl-2-hydroxypropanoyl) 
hydrazide 




o 

rr 




3.4 


381 


13. 


Faster eluting isomer N'-[l-(3- 
chlorophenyl-2-(4-chlorophenyl) 
ethyl]-N'-niethyl-N-(2-methyl-2- 
hydroxypropaiiayl)hydrazide 


Br^ 


a 
o 




3.4 


381 


14. 


aiOWCl cluullg isoniBr. in 
chlorophenyl)-2-(4- 
cMoiophenyl)ethyl]-N' -methyl-N- 
(2-methyl-2- 

hydioxypiopanoyl)hydra^de 




o 


1 9 


3.4 


381 



EXAMPLE IS 
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NMH3<^-ophenyl>2<4^Morophenyl)eQ»yl]-N'-n^^^^ 

yl)oxv1prop aTif>Yl )hvdrazide ~ 

N'-[H3-bromophenyl>2K4^Worophenyl)ethyl>N'-tnethyl->{2.inethyW^ 

trifluoromethylpyridin-2-yl)oxy]propanoyl)hydrazi^ 

(8.6 m,, 0.175 nnnol). and 18^v«.-6 (46.2 xng, 0. 175 nmK,l) were ch«g^to a 5 tnL ^u>^ bottom 
Ll.Llrichwasadded2mLof anhydrous 1.4^oxanefoUowedbyPd(^^^ 

nunol). AfterstirringatlOO«Covenught.thexeactio« was dfluted with 
rc.gaBiclayerw^driedoverMgS04andconcentratedtodive*ec^^ 

by sDica colunm eluting with 20-50% EtOAc m bexanes to afford the f "3'"^: jf ^^/'^ 
^CD3OD):58.30(bs.lH).7.96(dd,lH),7.51(dd,m7.49(saH).7.33(m.2H).7.06(d,m 

7.00 (d, IH), 6.71 (d, 2H), 3-91 (dd, IH). 3.26 (dd. IH), 2.69 (dd, IH). 2.42 (s. 3H). 1.62 (s. 3H). 1.52 (s. 

3H). LC-MS: m/e 517 (M + H)* (3.9 min). ^. , v An 

The imterial described above was separated into pure enantiomers by elutmg on a Chiralpak AD 
colunm. Fasterelutingison^r: retention tin«8.4nun (flow n^te 0.75 ^tdn^^^^ H 
NMR(500MHz.CD3OD):58.30(bsaH).7.96(dd,lH),7.51{ddaH).7.49(s.lH),7.33(n.2H)^ 

(d 2H) 7 00(d.lH).6.71(d.2H).3.91(dd,ffl).3.26(dd.ffl),2.69(dd,lH).2.42(s,3H).1.62(s.3H). 
152(s'3H). LC-MS: m/e517(M + H)*(3.9min). Slow«: dnting ison«r. retention toe W.4 rnm^^^ 
J^lr;^^.75nd/nnn.8%E.OHinhexane). IH^ 

lH).7.51(dd,lH).7.49(s.lH).7.33(n.2H).7.06(d,2H).7.00(d.lH).6.71(d,2R)3^^ 
3.26(dd.lH).2.69(dd.lH),2.42(s,3H).1.62(s.3H),1.52(s.3H). LC-MS: in/e517(M.H) (3.9 

nun). 

BXAMHuEie 



25 




p.,ri-p-ry..»ph.nvl>V^--^l»- ^H..vnethv1W'-r^^^^^^ 

The title compounds were preparedfrorritherespectiveisan.ersofN--[l-(3^^ 

chlorophenyDethyll-N" ^yl-N-l(2S)-pheaylbntanoyllhydrazide (Exaxnple 6 and 7) foUowmg fte 

procedwedescribedmExamplelS. Faster eluting isomer LQMS: m/e432(M+H) (3.8mm). 

Slower elutmg isomer. LC-MS: m/e 432 (M + H)* (3.8 mm). 



30 



EXAMPLE 17 
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N'-[H3-chlarophenyI)-2-(4<Worophcnyl)ethyl]-hP-p^ 

vRoxvlpropanovl Ihvdiazide . 

A mixturc of N'-[H3K:hlorophenyl)-2-(4-cmorophenyl)ethyl]-N'-aUyl-N-{2.^ 
5 trifluoromethypyridin-2-yl)oxy]propanoyl}hydrazide (Exaiiq>le 1 1, 150 mg, 0.27 mmol). 4 mL of EtOAc, 
0.5 mL of BtOH, and ?t02 (15 mg) was stirred under a H2 balloon at room ten^erature for 2 h. The 
reaction mixture was filtered, and the filtrate was concentrated to dryness. The residue was purified by 
flash column chromatography on a silica column eluting with 10-30% EtOAc in hexanes to afford the 
title compound. NMR (500 MHz, CD3OD): 8 8.29 (s, IH), 7.96 (dd, IH), 7.20-6.80 (m, 9H), 3.37 

10 (m. 3H), 2.68 (m, IH), 2.41 (m. IH), 1.67 (s, 6H), 1.33 (m, 2H), 0.77 (t, 3H). LC-MS: m/e 554 (M + H)* 
(4.6 min). 

EXAMPLE 18 




N'-ri-r3-ChlorophenvlV2-f4^hlorophenvl)ethvn-N-l2-methyl-2-f5-trifluoroni^ 

15 yDoxylpropanovllhvdrazide 

To a mixture of NMl-(3-<:hlorophenyl>2-(4-chlQrophenyl)ethyll-N'-allyl-N-{2-methyl-^^ 
[5-trifluoromethypyridm-2-yl)oxy]propanoyl}hydrazide (Example 11, 150 mg, 0.27 mmol), acetic acid 
(0.062 iriU 1-08 mmol), and Pd(PPh3)4 (16 mg, 0.014 mmol) in 2 mL of dichlorometbane was added 
phenylsilane (0.066 mL, 0.54 mmol). After stining at rt for 5 h, the reaction was quenched with diethyl 

20 amine (0.2 mL), and the tesulting mixture loaded <Hito a silica column eluting with 10-40% ^Ac in 
hexanes to afibid the title compound. ^H NMR (500 MHz, CD3OD): 5 8.23 (bd, IH), 7.82 (dd, IH), 
7.22 (m, IH). 7.15 (d, 2H), 7.11 (m, 2H)» 6.98 (m, IH), 6.95 (d, 2H), 6.83 (d, IH), 4.18 (dd, 3H), 2.95 
(dd. IH), 2.76 (dd, IH). 1.58 (s, 3H), L56 (s. 3H). LC-MS: m/e 512 (M + H)* (4.5 mm). 

25 BIOLOGICAL EXAMPLE 1 

Cannabinoid Receptor-l (CBl) Binding Assay. 

Binding affinity determination is based on recombinant human CBl receptor expressed in 
Chinese Hamster Ovary (CHO) cells (Felder et al, Mol. Phannacol. 48: 443-450, 1995). Total assay 
volume is 250 (iL (240 CB 1 leceptor membrane solution plus 5 |iL test compouxKl solution plus 5 )iL 

30 [3H]CP-55940 solution). Final concentration of [3HICP-55940 is 0.6 nM. Binding buffer contains 
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SOmMTris-HCl. pH7 A 2.5 mM EDTA. 5inM MgCl2. 0.5nig/mL fatty acid ftee bovine senim albuimn 
and protease inhibitors (Catia>8340. from Sigma). To initiate the bindmg reaction, 5 pL of radioUgand 
solution is added, the niixtuie is incubated with gentle shaking on a shaker for 1.5 hours at 3(fC. The 
binding is terminated by using 96-weU harvester and filtering through GF/C filter presoaked in 0.05% 
poWethylenimine. The bound radiolabel is quantitated using scintillation counter. Apparent Wnding 
Cities for various con^KHinds are calculated ftom IC50 values (DeBlasi et aL, Trends Phannacol Sci 

10:227-229, 1989). 

The binding assay for CB2 receptor is done similarly *ith lecomWnant human CB2 receptor 

e:q;»essed in CHO cells. 

The conipounds. found in Exairiplesl-lSwere tested in the above assay and foun^ 

IC50 value of 2 nricromolar or less. 

Selective CBl antagonist/inverse agonist con?«)unds have IC5OS 100-fold greater in the CB2 binding 
assay than in the CB 1 assay, and generally have IC5OS of greater than one nucromolar in the CB2 
bhiding assay. 

BIOLOGICAL EXAMPLE 2 
r..tniahiTioidP '>^''ptr.r-l fCBl> P'TT'-*i»"«' Ar.tivitv Assav. 

The fimctional activation of CBl receptor is based on recombinant human CBl receptor 
expressed in CHOceQs(Fdderetal,Mol. Pharmacol. 48: 443450. 1995). To determme the agonist 
activity or mverse agonist activity of any test con^KJund. 50 ,xL of CB 1-CHO cell suspension are mixed 
vdth test compound and 70 uL assay buffecontaining034mM3-is6butyl.l-methyl^^^ 
offorskDlinin96-wellplates. The assay buffer is comprised of Earle's Balanced Salt Solution 
supplemented with.5 mM MgdZ 1 ^ gl^tamine. 10 mM HEPES. and 1 mg/mL bovine serum albmnm. 
The mixture is incubated at room temperature for 30 mmutes , and terminated by adding SOpl/wefl of 
0.5MHa. The total fctracelluIarcAMP level is quantitated using the New EnglandNuclear^^ 

and cAMP radioimmunoassay kit 

Todetaomine the antagonist activity of test compound, the reaction mixture also contains 0.^ 

oftheagonistCP55940,andthereversaloftheCP55940effecti8quantitated. Alternatively, a series of 

dose response curves for CP55940 is perfonned with increadie concentnd^ 

each of tlK dose response curves. 

The fimctional assay fijr the CB2 receptor is done sfanilaily with recombinant human CB2 

receptor expressed in CaEK) cells. 

CBl antagonisttoverse agonist canpounds of the present mventiongenerany have ECsoso^ 

than 1 micromolar in the CB 1 fimctional assay and selective CB 1 antagonistTmverse agonists have 
generally have EC5OS of greater than 1 micromolar m the CB2 fimctional assay. 

BIOLOGICAL EXAMPLE 3 
A f^»H intakft studies in rats or mjcPi" General Procedure 
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Adult rats or mice are used in these studies. After at least 2 days of acclimation to the vivarium 
conditions (controlled humidity and tetoperature, lights on for 12 hours out of 24 hours) food is removed 
from rodent cages. Exp^mental compounds or their vehicles are administered orally, intraperitoneally, 
subcutaneously or intravenously before the return of a known amount of food to cage. The optimal 
interval between dosing and food presentation is based on the half-life of the compound based on when 
brain concentrations of the compound is the higjiest Food remaining is measured at several int^als. 
Food intake is calculated as grams of food eatra per gram of body weight within each time interval and 
the appetite-suppressant effect of the con^oimds are compared to the effect of vehicle. In these 
exp^iments many strains of mouse or rat, and several standard rodent chows can be used. 



BIOLOGICAL EXAMPLE 4 
Chronic weight reduction studies in rats or mice: General Procedure 

Adult rats or mice are used in these studies. Upon or soon after weaning, rats or mice are made 
obese due to exclusive access to diets containing fat and sucrose in higher proportions than in the control 

IS diet. The rat strains comnoonly used include the Sprague Dawley bred through Charies River 

Laboratories. Although several mouse strains may be used, cS7B]/6 mice are more prooe to obesity and 
hyperinsulinemia than other strains. Conmion diets used to induce obesity include: Research Diets 
D12266B (32% fat) or D12451 (45% fat) and BioSarv S3282 (60% fet). The rodents ingest chow until 
they are significantly heavier and have a higher proportion of body £at than control diet rats, often 9 

20 weeks. The rodents receive injections (1 to 4 per day) or continuous infusions of experimental 

CQnq)ounds or thdr vehicles either orally, intraperitoneally, subcutaneously or intravenously. Food 
intake and body weights are measured daily or more frequently. Food intake is calculated as grams of 
food eaten per gram of body weight within each time mterval and the appetite-suppressant and weight 
loss effects of the compounds are compared to the effects of vehicle. 
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WHAT IS CLAIMED IS: 

1. A coiiq)Ound of structural formula L 




5 or a phaimaceutically acxeptable salt thereof, wherein; 
Rl is selected bom: 

(1) hydrogpjn, 

(2) CMalkyl 

(3) Q3-6cycloalkyl, 
10 (4) C2-4aft:enyl, and 

(5) C2-4alkynyl; 
r2 is selected from: 





(1) 


Ci-ioalkyl, 




(2) 


C2-10alkBnyl. 


15 


(3) 


C2-10alkynyl. 




(4) 


Cs-iocycloaliyl, 




(5) 


Ca-iQcycloaliyl Ci-4allqrl. 




(6) 


cydoheteroattyl. 




(7) 


cycloheteroattyl Ci-4attyl 


20 


(8) 


aryl. 




(9) 


arylCi-ioalkyl, 




(10) 


aryl Cz-galkraiyl, 




(11) 


diaryl Ci-4aftyl, 




(12) 


heteroaryl. 


25 


(13) 


heteroaryl Ci-lQalkyl, 




(14) 


NRCRd, 




wherein each alkyl, alkenyl, and alkynyl is straight or branched chain and onsabstitnted or substituted 




with one to four substituents mdepwwlraitly selected ficom R* and each cydoalkyl, cycloheteroalkyl, aiyl 



and heteroaryl is unsubstitnted or substitHted with one to fiMir snbstituents 



30 Rfe; 

Arl and Ar^ are independently selected from: 

(1) aryl. and 

(2) heteroaryl, 
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wherein aryl and heteroaryl are unsubstituted or substituted with one to four substituents independently 





selected fitom R^; 




each is iadependently selected fionu 




(1) 


-ORd. 


5 


(2) 


•NRcS(0)inR*, 




(3) 


halogeai. 




(4) 


-SRd 




(5) 


-S(0)mRd. 




(6) 


-S(0)njNRCRd. 


10 


C7) 


-NRCRd. 




(8) 


-C(0)Rd 




(9) 


-C02Rd. 




(10) 


-CN, 




(11) 


<XO)NRCRd, 


15 


(12) 


-NRcC(0)Rd, 




(13) 


-NRCC(0)ORd 




(14) 


-NRcC(0)NRCRd, 




(15) 


•CF3,aiid 




(16) 




20 


each is iadepeuisBUy sdected ficom: 




(1) 


R». 




(2) 


Cuoalkyl. 




(3) 


OXOt 




(4) 


aryl. 


25 


(5) 


arylCi.4alkyU 




(6) 


heteroaryl, and 




(7) 


heteroarylCi4allgrl; 




each and R^ is ind^endently selected i 




(1) 


hydrogen, 


30 


(2) 


CMOalkyl. 




(3) 


C2.10alkBnyU 




(4) 


cycloaO^l, 




(5) 


cycloalkyl-Ci.ioalkyl, 




(6) 


cycloheteroalkyl. 


35 


(7) 


cycloheteroalkyl-Ci-lOalkyl, 




(8) 


aryl 




(9) 


b^eroaryl. 
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(10) pyridyl, 

(11) pyrimidyl, 

(12) aiyl-Ci-ioalkyl. and 

(13) hetaroaryl-Ci-ioalkyl. or 

5 Rc and Rd together with the atoin(s) to which they are attached fonn a heterocycHc ring of 4 to 7 

members contabing 0-2 additional heteroatoms independenfly selected from oxygen, sulfur and N-Rg. 
each RC and Rd may be unsubstituted or substitHted with one to three substituents selected from Rh; 
each KS is mdqpeadently selected from: 
(1) hydrogen, 

10 (2) Ci-4alkyl 

(3) -C(0Kl-4alkyl. 

(4) -aOOR**, 

(5) -C(0)NRCRd, 

(6) -S(0)n^d. and 
15 (7) -S(0)mNR^^; 

each rJ* is independently selected from: 

(1) halogen, 

(2) Ci-ioalkyl. 

(3) -CK:i.4alkyl, 
20 (4) -S-Ci.4alkyi. 

(5) -S(0)m-Cl-4allEyl. 

(6) -CN, 

(7) -N02, 

(8) -CF3, 

25 (9) -CHF2 and 
(10) -OCFS; and 
mis selected from 1 and 2. 

2. TheconqHHmdaccadingtoaaiml, whadn: 
30 Arl is selected from: phenyl, and pyridyl, wheran phenyl and pyridyl are nnsubstiluted or sub^ 
with ODB to three R^ subsdtnaits; and 

Ar2 is selected from: phenyl, and pyridyl, wherem phenyl and pyridyl are unsubstituted or substituted 
with (me to three R^ substituents. 



an( 



35 



The compound according to Claim 2, wherein: 
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Arl IS para-chlorophenyl and Ar2 is selected ftom: m-chloropha[iyU na-hronjophenyl, and m- 
cyanophenyK 

and pharmaceudcally acceptable salts thereof. 

5 4. The con^und according to Gaim 1, wheiein: 

r1 is selected from: 

(1) hydrogen. 

(2) methyl, 

(3) ethyl, 

10 (4) propyl, and 

(5) allyl 

and phannaceutically acceptable salts diereof. 

S . The compound according to Claim 1, wherein: 
15 r2 is selected from: 

(1) Cl^ alkyl, 

(2) C3-6 cycloalkyl, 

(3) cycloheteroalkyl, 

(4) phenyl, 

20 (5) phenyl C1.3 alkyl, 

(6) pyridyl, 

(7) pyrimidyl, 

(8) pyridyl C1.3 alkyl, and 

(9) pyrimidyl C1.3 alkyl, 

25 wheiem each alkyl nu)iety is straight or branched chain and imsubstituted or substituted with one, two or 
three substituents mdependently selected ftomRa, and each cycloalkyl, cycloheteroalkyl, phenyl, and 
heteroaryl moiety is unsubstituted or substituted with one, two or three substituents independently 
selected from Rb; 

each is independently selected from: 
30 (1) -ORd 

(2) halog^, 
(3) 

(4) -CF3, 

(5) -OCF3. 

35 (6) cycloheteroall^l; 

(7) CMalkyl 

(8) 0x0, 
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(9) phenyl 

(10) benzyl, and 

(11) heteroaiyl; 

each is independently selected from 
5 (1) hydrogen, 

(2) Ci-salkyl 

(3) -CH2CH=CH2, 

(4) cyclohexyl, 

(5) cyclopentyl, 
10 (6) cyclopropyl, 

(7) cyclobutyhnethyl. 

(8) cyclopentylmethyl, 

(9) cyclohexylmethyU 

(10) pyrrolidinyl, 
15 (11) phenyl, 

(12) thiazolyl, 

(13) pyridyl, 

(14) pyrimidyl, 

(15) benzothiazolyl, 
20 (16) bamixazdyl, 

(17) tiiazolyl, 

(18) hemyhmd 

(19) pyridyl-methyl-, 

wherein each may be unsubstituted or substituted with one to three substituents selected from Rh; 
25 each R^ is independently selected from: 

(1) halogen, 

(2) methyl, 

(3) methoxy, 

(4) -S(0)m-Cl-4alkyl. 

30 (5) -CN, 

(6) -CF3, 

(7) -CHFiaiid 

(8) -OCT3; 

and pharmaceotically acceptable salts th^ieof . 

35 

6. The confound according to Qaim 1, wherein: 
r2 is selected from: 
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each is independently selected from: 

(1) hydrogen, 

(2) phenyl, 

(3) pyiidyl, and 

(4) pyrimidyl, 

wherein phenyl, pyridyl and pyrimidyl axe unsubstituted or substituted with one or two substituents; 
and 

each Rg is independently selected bom: 

(1) hydrogen, 

(2) CMalkyl; 

and pbaimaceutically acceptable salts th^rof. 

7. The compound according to Qaim 1 , selected from the groiq) consisting of. 

(1) N'-[H3K;Maraphmyl)-2<4H:Morophenyl)ethyIl-N*^ 
(triflucTaniethylpyridin-'2-yl)oxy]propanoyl}hydrazide; 

(2) N'-[l-(3-hroniophenyl>2-<4K:Uoit^henyl)ethyl]-N'-n:»%l-N-{2-n^ 
trifluoromethypyridin-2'«yl)oxy]propanoyl}hydrazide; 

(3) NMl<3-bromophenyl>2-<4-chlorophenyl)ethyl]-N'-mBthyl-N-(l- 
phenylcycIopentanecarboxyI)hydrazide; 

(4) N'-[H3-hromophenyl>2K4-cWorophenyl)ethyl].N'-methyl-N^(2S^ 
phenylbntanoyllhydrazide; 

(5) lSP-[l-(3K:hlorophenyI>2K4K:hlorophenyl)ethyI>N'-me&^^^ 
phenylbutanoyllhydrazide; 

(6) ^^^H3-chloK>phenyl>2K4<Marophenyl)ethyl^N'-methyl-N-{2-P^ 
2-yl)oxy]butanoyl }hydrazide; 
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(7) NMH3^hlorophenylW4^Worophenyl)ethyll-N'-aUyl-N-{2-n^^^^ 
trifluoromethypyridiii-2-yl)oxy]propanoyl)hydrazide; 

(8) N'-[H3^Morophenyl)-2-(4<hlorophenyl)ethyll-N'-methyl-NK^^ 

hydroxypropanoyl)hydia2ide; 

(9) N'-[l<3^hlorophenyl)-2<4K:Uotopheoyl)ethyl3-N*-niethyl-N-(2^^ 

hydKHtypropanoyl)hydiazide; 

(10) N'-[H3-cyancThenyl)-2<4K:Uorophenyl>%l]-N'-niethyl-^^ 

tiifluoiDiDethylpyridm-2-yl)oxy]propan(qrl}hydrazide; 

(11) N'41-<3-cyanophenyl>2<4<mOT(5»h«iyl)e1hyl>N'-ine%W^ 

phenylbutanoyllhydni2ade; 

(12) N*-[H3<Uorophenyl>2K4KJhlorophenyl)ethyl]-N'-propyl-N-{2-m^^ 

trifluQraniediypyridin-2-yl)oxylpropanoyl}hydrazide; and 

(13) N'-[l-(3-chlort)phenyl)-2-(4-cMorophenyl)ethyl]-N-{2-inethyl-2-[5- 
trifluca'omethypyridin-2-yl)oxy]propanoyl}hydrazide; 

and phannaceutically acceptable salts thereof. 

8. TheuseofacompoTindaccotdmgtoCIamlfcrtheinanufi^ 
nBdicamentuseM for lieatingadiseaBe mediated by the a 

9. TT« use accorfing to Oaim 12, wherein the disease medktedlyti^ 
Ca^nabinoid-lieceptarissdectedftom: psychosis. ineniDry deficit, cognitive disorders, nugraine, 
„eoropa%. neuro-inflanmiatory disorders, cerebral vascular accidents, head trauma, anxiety disorders, 
stress, epilepsy. PaHdnson' s disease, schizophrenia, substance abuse disorders lelatmg to opiates, 
alcohol, marijuana, and nicotine: constipation, chronic intestinal pseudoK)bstr«ction, drrhosis of the 
liver, asthma, and obesity or other eating disorders associated with excessive food intake. 

10. The use of a compound according to Oaiml, for the manufacture of a 
medicament useful for the treatment of obesity. 

11. Hie use of a compound according to Oahnl for the manufacture of a 
medicament usefa for tieating a disease mediated by the Qiimabmoid^ 



12. The use according to Oahn 11. wheaiMii the disease mediated by the 
Cannabinoid-lreceptorissdectedfiom: psychosis, memory deficit, cognitive disorders, migraine, 
35 „europathy.neurt)-inflammatorydisorders.cerebralvascdaraccidents,headtrau^ 

stress, ^ilepsy, Parkinson's disease, schizophrenia, substance abuse disorders relating to opiates. 
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alcohol, marijuana, and nicotine; constipation, chronic intestinal pseudo-obstruction^ cirrhosis of the 
liver, asthma, and obesity or other eating disorders associated with excessive food intake. 

13. The use of a compound according to Claim 1, for the manufacture of a 
S medicamrait useful for the treatment of obesity. 

14. Theuseof aconq[>oundacccxrdingtoCkumlfQrtbenianufactureofa 
medicament for the prevention of obesity in a person at risk therefor. 

10 IS. A composition coniprising a compound acccxding to Qaim 1 and a 

phanoaceutically acceptable carrier. 

16. The composition according to Qaim 15 additionally comprising an HMGCoA 
reductase inhibitor. 

15 

17. The composition according to Qaim 15 additional conqxrising 7-[(3R>3-amino- 
4-(2,4,5-trifluorophenyl)butanoyl]-3<trifluQramethyl>5A^^ 

a pharmaceutically acceptable salt thereof. 

20 
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